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mi-rage 


Noun 


1° An optical illusion caused by atmospheric conditions. 
2e Something that appears real or possible but is not. 


o says the dictionary regarding the 

word chosen by Dassault as the 

name for the first European aircraft 

capable of sustained Mach 2 flight. 

The prototype was a response to a 
French Air Force requirement for a high 
altitude interceptor, originally called the 
Mystère Delta. This was an incredibly advanced 
specification for 1953, calling for an aircraft 
capable of Mach 2 that could reach 60,000ft in 
under six minutes; issued at a time when 
transonic flight was in its infancy. Perhaps the 
engineers working on the project thought they 
knew something everyone else was missing 
when they changed its name to Mirage I. The 
difficulties facing them were severe; this was 
completely new territory in aerodynamic terms, 
but the aircraft that emerged from this 
programme was a triumph, an artistic 
expression of elegance. Lithe and streamlined, 
its curves flowing into razor sharp lines made it 
look like it was doing Mach 2 standing still. Like 
the F-86 Sabre in the US, the impossibly 
futuristic shape captured the imagination of the 
public, creating a multi-media icon as powerful 
as the Spitfire is in Britain. 

Sadly, the image of this beautiful machine 
was to be tarnished in the international arena, a 
corrosion that had nothing to do with its 
performance or the incredible technological 
achievement it represented, its shining skin was 
tarnished with the rust of politics. It has always 
struck me as being a shame that many 
remember this aircraft not for being a marvel of 
science and design, but for being a pawn in 
political situations which strictly speaking were 
nothing to do with the aeroplane or its 
manufacturer. Sir Sydney Camm, designer of 
the Hawker Hunter, once said: “All modern 
aircraft have four dimensions: span, length, 
height and politics.” He was referring to the 
TSR2, but his words apply equally well to the 


Mirage. Israel, the second customer after 
France and the prompter of the development of 
the incredibly successful Mirage 5, was to fall 
foul of a sudden about-face by the de Gaulle 
Government, a situation and its solutions 
discussed at length in these pages. Controversy 
seemed to dog the aircraft wherever it went 
after this; South Africa, the massive Libyan 
order, aircraft supplied to Egypt by Libya and 
then Saudi Arabia, the cost overruns of the 
Swiss order, all of these combined to give the 
Mirage a very different image on the 
international stage to that which it enjoyed at 
home and goes to prove that mud does stick, no 
matter how unfairly or inaccurately it is thrown. 

It is grossly unfair that Dassault’s good 
name and reputation were also sullied by 
association in many of these controversies. 
Marcel Dassault was a remarkable man who 
survived the most terrible and inhuman 
oppression of the 20th Century, shook off the 
horror of his past and almost single-handedly 
rebuilt an entire industry. Both his family and 
his company deserve better. 

Interestingly, the sensitivity created by 
misrepresentations of the past still lingers in 
some areas of the Mirage story. Information 
on the supply of the Mirage 5 to Israel and the 
subsequent development of the Kfir and 
Cheetah is extremely difficult to come by. The 
people involved are still unwilling to talk on 
the record in anything but the broadest 
possible terms. It is strange to me that this is 
still the case so many years after the events 


and considering the complete political revision 
the world has undergone in the intervening 
years. In this issue of Aviation Classics I have 
collated the known facts of the story and 
attempted to produce as clear and accurate a 
history of the Mirage III and its derivatives as 
is possible. As to the political aspects, I prefer 
to let the facts speak for themselves and let 
you make your own mind up. Like the Harrier 
edition, my battle cry of “keep politics out of 
aviation” seems to be raising its banner again. 

As usual I have been assisted in recording 
this complex and fascinating story by some of 
the best aviation historians from around the 
world. My sincerest thanks go to everyone for 
working so diligently to represent this aircraft 
and its crews fairly. We are also all indebted to 
Luc Berger of Dassault, an enthusiastic 
historian in his own right, who produced a 
vast array of rare images to illustrate these 
pages, as did Luigino Caliaro and Juan Carlos 
Cicalesi.Thank you, this wouldn’t look half as 
good without your generosity. 

Anyone who reads this page will know I 
hate writing it. This one has been no 
exception, not only because there was too 
much to say as is usually the problem, but 
also because I wanted to set the correct tone 
for this history of the Mirage without 
sounding either trite or politically naive. This 
was a world beating aircraft when it was 
produced and still remains in service today, 54 
years after its first flight. That is what this 
issue celebrates: the amazing achievement 
and the sheer beauty of this delta winged 
gem. This Mirage was no 
illusion and I hope we A 
have proved that here. te 
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All best, 
Tim 
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Today Dassault is a name 
synonymous with some of the 
world’s best aircraft, including 
the Mirage, but when its 
founder joined the aviation 
industry, it was under a 
different name. The story of 
how Marcel Bloch became 
Dassault serves to highlight the 
courage and unbreakable spirit 
of a remarkable man. 


Marcel Bloch, 
photographed in 
1914. Dassault 
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Bloch To 


arcel Bloch was born on 

January 22, 1892, in Paris, 

the youngest son of a doctor. 

One day when he was at 

school, he witnessed the 
Count de Lambert flying past the Eiffel Tower 
in his Wright biplane. From that moment on, 
aviation was to be foremost in the young 
Bloch’s mind. Just prior to the First World 
War, 22-year-old Marcel Bloch graduated from 
the Ecole Supérieure d’Aéronautique et de 
Construction Mécanique, or the Graduate 
School of Aeronautics and Mechanical 
Engineering, based in Paris. When the war 
broke out, this valuable training exempted 
him from being drafted into the Army, instead 
he was sent to the Aeronautical Research 
Laboratory at Chalais-Meudon, where he 
found himself working alongside a fellow 
graduate of the school, Henry Potez. 

It is interesting that both of these young 
engineers were to found successful aircraft 
companies and become leaders of the industry 
they had just entered. At this time, the 
industry was evolving rapidly, moving from 
limited, small scale, construction to the mass 
production required by war. Bloch’s first job 
was to prepare the production drawings for the 
Caudron G.III and oversee their distribution to 
the four different manufacturers’ factories 
responsible for the type’s production. 

In 1916, the poor performance of its 


Dassau 


Genius in peace, bravery 
in War -— a family and 


L 


company history 


propellers was evident to Bloch from his 
experience with a number of different types of 
aircraft. He decided to design his own, 
resulting in the ‘Eclair’ propeller, which 
underwent official testing. The performance 
increase offered by this propeller lead to an 
order for 50, so Bloch set up a workshop in the 
premises of a furniture manufacturer in the 
Faubourg Saint-Antoine in Paris, where he had 
access to skilled woodworkers. Henry Potez 
joined Bloch in the venture, jointly founding 
the Société des Hélices Eclair, both working as 
engineering directors of the new company. 
The propeller was used on a variety of aircraft, 
including the famous SPAD XIII fighter. In 
1917 the French Armed Forces’ equipment 
inspection department rated the propeller as 
being in the top three of the 253 tested. 


THE FIRST AIRCRAFT COMPANY 


While the Eclair propeller was an excellent 
beginning which made their names as aviation 
engineers, both Bloch and Potez had greater 
ambitions. Along with another classmate from 
the school, Louis Coroller, they also founded 
the Société d’Etudes Aéronautiques (SEA) in 
1916 with the intention to design and build 
their own aircraft. Based in Surenes, the 
company began by producing the SPAD VII 
under licence, but was also working on its first 
design, the SEA I, a single engined 
observation aircraft. 


— 


The first aircraft produced in numbers by the Société 


d'Etudes Aéronautiques , the SEA IV of 1918. Dassault ; 


engined MB 220 and was developed as both a transport 
and a bomber, the 160 making its first flight in 1937. Dassault 


While the design was satisfactory, it was 
badly let down by being underpowered. The 
lack of a suitably powerful engine was also to 
dog the next two designs, the SEA II two seat 
fighter reconnaissance aircraft and the SEA 
III three seater reconnaissance machine, 
neither of which entered production. The 
development of the 370hp Lorraine engine 
resulted in their fourth design, a two seat 
multirole aircraft called the SEA IV. This was a 
development of the SEA II design and first 
flew at the end of 1917. 

After flight testing by famous French ace 
Gustave Douchy and the test pilots of the 
Villacoublay Flight Test Centre, the aircraft 
was assigned to a front line unit for operational 
trials. The success of these evaluations 
resulted in an order for 1000 aircraft from the 
Ministère de l'Armement et des Fabrications 
de Guerre or the Ministry of War and 
Industry. The aircraft was to be built in two 
versions, the SEA IV A2 for reconnaissance 
and the SEA IV C2 for general combat duties. 
To fulfil this order, Bloch and Potez, along with 
Julien Bessonneau, established a separate 
production company at Angers, the 
Compagnie Anjou Aéronautique, in August 
1918. The first production SEA IV was rolled 
out on November 11, 1918, the day the war 
ended. Shortly thereafter, the outstanding 
contracts issued by the French Government 
were all cancelled, so only the 115 aircraft 
actually in production were delivered. These 
were to remain in service with the squadrons 
of the Aviation Regiment for a number of 
years, some being converted into VIP 
transports and one into a racing aircraft. 

The cancellation of the contract to produce 
the SEA IV meant that Bloch and Potez had to 
wind up their aviation companies in 1919. 


fe 


Bloch married Madeline Minckes and had 
two sons, Claude and Serge, and worked in 
real estate and cars throughout the 1920s. 
Potez went on to form his own aircraft 
company which was to meet with great 
success. On May 21, 1927, Bloch was at Le 
Bourget and witnessed the arrival of Charles 
Lindbergh in the Spirit of St Louis on the first 
New York to Paris flight. 

This remarkable achievement rekindled his 
interest in aviation, and he began gathering a 
new team, forming his own aircraft design 
company, Société des Avions Marcel Bloch 
(SAMB), at the end of 1929. They began 
producing a range of aircraft, beginning with 
the three engined MB.60 transport of 1930. 
The first success came with the MB.81 of 
1932, a single engined air ambulance, of which 
20 were ordered by the French Army for 


4 the MB 175 first flew in 1939. Dassault 
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The Société des Avions Marcel Bloch MB 60 was | 
their first design, a three engined light transport 
and mail aircraft produced in 1930. Dassault | 


A fast and manoeuvrable twin engined 
light bomber and reconnaissance machine, 


service in Morocco and Syria. SAMB was 
nationalised by the French Government on 
November 16, 1936, so on December 12 of that 
year, Bloch formed another one, the Société 
Anonyme des Avions Marcel Bloch (SAAMB), 
a company that is seen as being the starting 
point of today’s Dassault Aviation. 

At the same time as he was running 
SAAMB, which designed his aircraft, Bloch 
was also the managing director of Société 
Nationale des Constructions Aéronautiques 
du Sud-Ouest (SNCASO) the nationalised 
industry into which his original company had 
been absorbed, which built them. À wide 
variety of aircraft both civil and military, were 
designed and built by the companies up to the 
beginning of the Second World War, ranging 
from single engined light touring aircraft to 
four engined bombers. > 


ee 


The MD 450 Ouragan, Frances first jet fighter, and the MD 312 Flamant, a communications and 
crew training aircraft, are seen here together on the production line in 1949. Dassault 
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Many of the military types produced by 
Bloch were in service with the Armée de l'Air, 
which had been formed as an independent 
service in 1933, during the defence of France 
in 1939 and 1940. Several Bloch aircraft were 
even pressed into service with the Luftwaffe 
after the fall of France, including the 
prototype of the fast four engined MB.162 
bomber, which was used on clandestine 
missions by the special operations group, 
KG.200. 


THE HORROR OF THE WAR YEARS 
With the fall of France, Bloch’s jewish 
family heritage was to cause him and his 
family to become targets of Nazi oppression. 
Initially, his refusal to collaborate with the 
Vichy Government and the German aircraft 
industry as a stand against this religious 
persecution led to Bloch, his wife and 
children being incarcerated at Montluc Fort 
in Lyons in October 1940. The family were 
then sent to the concentration camp at 
Drancy in north east Paris, but worse was to 
come. In 1944 Bloch was separated from his 
family and deported to the infamous 
Buchenwald concentration camp, where 

he spent the last eight months of the war 
before the camp was liberated by the US 3rd 
Army on April 11, 1945. While interned, 
Bloch had contracted diphtheria, and was to 
suffer from the post infection paralysis effects 
of this toxic disease until 1953. Bloch’s 
survival of this brutal regime and his refusal 
to give in, even when faced with almost 
certain death, is a testimony to this 
remarkable man’s strength of character and 
indomitable spirit. What he was to do next 
was to cement this reputation. 

On his return to France in April 1945, 
Bloch found his country in complete 
disarray. Transport and communications 
were almost non-existent. What factory 
facilities there were often damaged by the 
effects of war. Supplies of any kind, including 
paper, were under rationing control, as were 
power and raw materials. Despite these 
desperate conditions, Bloch set about 
rebuilding his team and his company, even 
though he was still convalescing from the 


The Ouragan was replaced by the Mystére 
ll, which itself was quickly replaced by the 
Mystére IV which first flew in 1952. Dassault 


10 aviationclassics.co.uk 


The subject of this magazine, 
the first Mach 2 aircraft in 
Europe, the Mirage Ill. Dassault 


after effects of the horrors, starvation and 
disease of his incarceration. 

He started by reorganising SAAMB into 
the Saint-Cloud, Boulogne and Talence (a 
suburb of Bordeaux) factories, taking 
administrative and financial control of the 
company after familiarising himself with the 
developments in aviation since his departure 


oa 


QOD rs 


JJ) TOOD 


from the industry in 1940. Interestingly, as 
part of the Saint-Cloud facility, there was a 
building in which Louis Bleriot once lived, 
connecting the company in a real sense to the 
earliest pioneers of French aviation. 

The Talence factory had been a 
subcontractor to Latécoère, SNCASE and 
SNCASO and in 1945 was working on a twin 
engined military training and liaison design. 
The Saint-Cloud factory developed prototype 
propellers and engines alongside the other 
Paris suburb based company facilities in 
Argenteuil and Boulogne-Billancourt. As part 
of the reorganisation, SAAMB reverted to the 
SAMB name on November 10, 1945, 
becoming a limited liability company in the 
process. With SAMB as the centre ‘holding’ 
company, on December 6 the Société des 
Moteurs et Hélices Marcel Bloch company, 
based in Saint-Cloud, was set up, along with 
Boulogne Avions Marcel Bloch in Boulogne- 
Billancourt (Seine) and Talence Avions 
Marcel Bloch in Talence (Gironde). Only six 
days later, the first of these subsidiary 
companies was renamed as Saint-Cloud 
Avions Marcel Bloch. By consolidating his 
holdings and positions in this way, Marcel 
Bloch had built a firm foundation for the 
future of his company and indeed for the 
French aviation industry. 


The first truly supersonic French fighter, the 
Super Mystère of 1955. Dassault 
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France’s independent nuclear deterrent was 
provided by the Mirage IV which entered 
service in 1964, remaining a front line aircraft 
until the last was retired in 2005. Dassault 


A NEW NAME 

Marcel Bloch’s elder brother, Darius Paul 
Bloch, had joined the French Army in the First 
World War and by 1939 had risen to the rank 
of Corps General in command of V Corps. In 
1940, he was the commander of anti-aircraft 
artillery and the assistant head of coordination 
of air defence operations. He became the 
Inspector General of Anti-Aircraft Artillery in 
France and North Africa, a position he retired 
from in 1941 finding himself unable to support 
Vichy France. He joined the resistance to fight 
the occupation, becoming known by the 
nickname Char D’Assaut, the French phrase 
for battle tank that literally translates as assault 
chariot or wagon. This became General 
Bloch’s code name for the rest of the war, 
anglicised to Chardasso, frequently shortened 
to just Dasso. In recognition of his brother’s 
achievements, and in an attempt to divorce 
himself completely from the horrors of the 
war, Marcel Bloch took the new name, initially 
Marcel Bloch-Dassaut, then just simply Marcel 
Dassault. On January 20, 1947, the Société des 
Avions Marcel Bloch became the Société des 
Avions Marcel Dassault and the name we 
know today was born. 

At this time, despite the reorganisation and 
rebuilding of his aviation interests, Marcel 
Dassault diversified into newspaper 
publishing and politics, taking over as head of 
Semaine de France and later Jours de France, 
and becoming senator for the Départment 
Alpes Maritimes and representative of the 
Départment Oise. These additional 
occupations were interests he was to pursue 
for the rest of his life with equal success to his 
aviation companies, but he was also fascinated 
by architecture, the cinema, banking and the 
stock market. 


The simplified, lightweight and cost effective Mirage F1 first flew 
in 1966 and was a tremendous domestic and export success, 


THE FIRST FRENCH JETS 


With the French aero industry practically 
destroyed by the war, the situation led to 
France buying a variety of foreign aircraft to 
fill the gaps until production of domestic 
designs could replace them. These included jet 
fighters, like the de Havilland Vampire, known 
as the Mistral in Armée de l’Air service. The 
French Government wanted to develop its own 
jet aircraft, both civil and military, and issued a 
requirement for a new fighter. 

Marcel Dassault had made himself fully 
conversant with the new propulsion 
technology, so offered to bid on the 
requirement as he was confident his company 
could fulfil it, despite its lack of experience. 
He was allowed to enter a proposal which was 
accepted, the contract for three prototypes 
being signed on December 30, 1947. 
Construction of the prototype began on April 
7 the following year, with the first flight being 
made on February 28, 1949, in the hands of 
Kostia Rozanoff. 

The entire project had gone from proposal 
to successful aircraft in only 18 months, a 
remarkable achievement. The Dassault 
MD.450 Ouragan, as it was called, was to be a 
tremendous success, both at home and 
abroad. One hundred examples were built for 
the Armée de l'Air, entering service in 
November 1952 as a fighter bomber and the 
mount of the Patrouille de France. On June 
25, 1953, the Indian Air Force ordered 71 
Ouragans, named Toofani in Indian service, 
an order expanded by an additional 42 
airframes to a total of 113. 

Israel was the second customer, ordering 
24 Ouragans in 1954, these being the first 
aircraft exported from France since the 1930s. 
The foreign orders were easily fulfilled from 


being purchased by the French Air Force and 10 others. Dassault 


the excess aircraft originally intended for the 
Armée de l'Air. The original French order was 
for 450 aircraft, which was reduced to 100 
with the advent of Dassault’s next aircraft, the 
Mystere II. 

The Mystère II was developed directly 
from the Ouragan, a new thin section wing of 
increased sweep was designed that fitted the 
Ouragan fuselage giving the aircraft transonic 
performance. This first flew on February 23, 
1951, and went through a series of prototypes 
fitted with different engines before the Armée 
de l’Air ordered 150 Mystère IICs powered by 
the SNECMA Atar 101D turbojet in 1953, the 
first aircraft being delivered in October 1954. 

The Mystere II did not last long in service, 
as it was already being relegated to secondary 
and training roles by the next development of 
the design, the Dassault Mystere IV. This was 
a development of the design which could 
reach supersonic speed in a shallow dive 
through a number of aerodynamic 
improvements. It first flew on September 28, 
1952, and entered service in April 1953. Again 
it was exported to India and Israel in large 
numbers, gaining combat successes with both 
of these air forces. The Mystére IV was also 
developed, becoming the much larger Super 
Mystère which first flew in 1955 and was a 
truly supersonic aircraft. 

As can be seen from these rapid 
developments, Dassault had judged his 
company and its abilities absolutely correctly. 
His decision to attempt to design and build 
France’s first jet fighter at such an early stage 
of the development of the technology had 
given Dassault a lead in military aircraft 
design and production, a lead the next aircraft 
was to make unassailable. > 
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| The Mirage 2000 was designed as a replacement for the 
| Mirage Ill and 5 series, and first flew in 1978. It is still in service 


ENTER THE MIRAGE 


As will be seen in the rest of this magazine, 
the development of the Mach 2 Mirage was to 
result in one of the most successful combat 
aircraft of the modern age. Its first flight and 
the Mach 2 flights of 1958 were to set a new 
benchmark in aircraft performance in Europe. 
The following year, the Mirage IV supersonic 
nuclear bomber began to take shape, the 
development of France’s independent nuclear 
deterrent cementing Dassault’s lead as the 
prime military aircraft contractor in France. 
This range of aircraft was expanded to 
include civil transports with the first of the 
Falcon business jet range, the Mystère-Falcon 
200, design work beginning in 1959 and the 
first aircraft flying on May 4, 1963. This family 
of aircraft is still in production today in 
countries all over the world, with twin and 
three engined variants and global range. In 
just 15 years, Marcel Dassault had taken a 
shattered industry and was producing world 
beating civil and military aircraft and 
exporting them across the globe. His services 


Marcel Dassault in later years, delighted with 
3D computer design technology. Dassault 


Serge Dassault, seen here with the ultimate 
model of the Falcon family, the Falcon 900, 
took over from his father in 1986 and was to 
run the company until 2000. Dassault 
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with the Armée de l'Air and eight other air forces. Dassault 


The technology demonstrator that led to the Dassault Rafale first flew in 1986, Marcel Dassault 
was able to witness this latest triumph of technology before he died that year. The Rafale is 
now in service with the Armée de l'Air and Aeronavale and is one of the most capable fighter 


aircraft in the world. Dassault 


to his country earned him France’s highest 
honour, the Legion of Honour’s Grand Cross. 

The company went through a wide range 
of changes of name and focus over the next 15 
years, including a merger with Breguet in 
1971. New electronics technology, such as a 
range of radars and avionics brought new 
business to the company, which expanded and 
diversified with these new opportunities, 
eventually setting the electronics division up 
as a separate company. Sadly, the great 
aviation pioneer and industrial leader Marcel 
Dassault died on April 17, 1986, and was 
accorded the extraordinary honour of having 
a state funeral at Invalides in Paris, the first 
time this had been accorded a civilian 
businessman. Tributes to this amazing man 
flooded in from all over the world, from 
leaders of countries and industries and from 
the national and international press. 

This was not to be the end of Dassault, the 
company or the family name in association with 
it. Marcel Dassault’s son Serge had followed in 
his father’s footsteps and graduated from the 
Ecole Supérieure d’Aéronautique et de 
Construction Mécanique, know known as 


SUPAERO and based in Toulouse. The board 
of directors appointed Serge Dassault as the 
new chairman on October 29, 1986. Since then, 
the company had changed still further, with 
rationalisation taking place as military orders 
have shrunk in the post Cold War years. 

Cost reduction and other initiatives have 
kept the company financially successful while 
the development of new aircraft and 
technologies, especially the innovative 
computer aided design programme CATIA, 
have kept it at the forefront of the aviation 
industry. After 14 years of international success 
at the head of Dassault Aviation as 
the company had been called since 1990, Serge 
Dassault proposed that Charles Edelstenne be 
appointed as chairman and managing director 
with effect from April 4, 2000. He would be 
assisted by Bruno Revellin-Falcoz who was 
appointed as deputy chairman and managing 
director. Serge Dassault has continued to serve 
the company as honorary chairman and 
advisor, in the same way his father had done 
with Benno-Claude Vallières. The company and 
its family legacy continues, and is moving from 
strength to strength. ll Words: Tim Callaway 


Pure delta flight. A Mirage IIIB climbs high 
over the Mediterranean off the coast of 
Southern France. This aircraft is carrying a 
pair of the pointed 500 litre drop tanks 
intended for supersonic flight and, unusually, 
the SEPR 841 auxiliary rocket motor under 
the rear fuselage. Luigino Caliaro 


The Convair F2Y Sea Dart hydro-ski 
assisted supersonic seaplane fighter, 
the world’s only Mach 1 seaplane. 


The Gloster Javelin’s 
tailplane mounted on top 
of the fin solved some of 
the problems of the delta, 
but was prone fo ‘blanking’ 
at high angles of attack. 
Editor's collection 


Alexander Lippisch of Germany is widely 


regarded as the inventor of the delta wing for 


aircraft, seen here with one of his delta wing 
designs. Editor's collection 


The unusual Convair XF-92, a design not unlike 


the Dassault MD 550 in a number of ways. USAF 


the delta wing for its compactness, one of the 
main advantages of the type. Indeed, the Sea 
Dart was originally intended to be launched 
from submarines. Both designs remained in 
the prototype stage, though the F2Y remains 
the only seaplane to have attained Mach 1. 
The more practical XF-92 of 1948 proved 
the viability of the thin delta wing, which was 
unstallable even at very high angles of attack 
and permitted remarkably slow landings, at 
the cost of poor forward visibility. Some later 
aircraft, notably the Fairey Delta 2, the 
Concorde and the Tu-144, would resort to the 
‘droop snoot’ to overcome this problem. The 
high efficiency of the delta wing at low speed 
and high alpha was due to a previously 
unsuspected vortex flow over the wing, 
generated by interaction between the leading 
edge and the fuselage sides. The XF-92 was 
disliked by pilots for its lack of power and 
poor controllability, but the concept was 
proven, and it led Convair to develop the 
successful F-102 Delta Dagger, the first delta 
wing fighter to enter service, and the 
supersonic B-58 Hustler bomber. In France, 
Dassault followed suit with the Mirage series. 
British companies Avro, Gloster, Fairey 
and Boulton Paul independently researched 
delta wings in the late 1940s and early 50s. 
Avro concentrated on a thick high capacity 
delta for the Vulcan bomber, and soon 
discovered via the 707A test aircraft that a 
plain triangular shape was not effective 
enough; leading-edge extensions were 
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required to enhance the vortices. Fairey 
stayed with the tailless thin delta for its 
Delta 2 research aircraft, which became the 
first to exceed 1000mph. Equipped with a 
droop snoot, it was progressively modified as 
the BAC 221, eventually having an ogival 
delta wing that contributed much to 
Concorde development. 

Gloster and Boulton Paul tried marrying a 
‘T tail to a delta wing to alleviate a problem 
recognised early in delta development; while 
the wing permitted high forward speed by 
keeping the swept leading edge away from the 
shockwave generated by the aircraft’s nose at 
high Mach numbers, and kept the airflow 
over the wing at a more efficient subsonic 
velocity, the high elevon deflection required in 
a tight turn generated drag which slowed the 
aircraft excessively, a major disadvantage in 
combat. Also, the tailless delta wing could not 
have flaps, which would have caused the wing 
to pitch down precisely when a strong pitch 
up was required. The ‘T tail worked to a 
certain extent, and saw production on the 
Gloster Javelin, but could cause a deep stall if 
blanked by the wing. 

Lower-mounted tailplanes, as featured 
halfway up the fin by the Douglas Skyhawk 
and on the fuselage by the MiG-21 and 


The Mirage began as a pure delta, but canard foreplanes were 
added later in the design’s career to improve performance and 
handling, such as on this two seater of the Brazilian Air Force. Dassault 


The Convair F-102 Delta Dagger was the first delta winged fighter in service in the world. USAF 


contemporary Sukhoi designs, proved more 
effective, but truly manoeuvrable deltas 
required canard foreplanes, pioneered by the 
experimental Nord Griffon of 1955 and 
exploited to great effect by the SAAB 
Viggen. As well as providing pitch control 
without a drag penalty, they are the ideal 
place for flaps. Current deltas such as the 
Typhoon, Gripen and Rafale combine canards 
with very sophisticated wing profiles and 
computerised fly-by-wire control, being 
essentially highly unstable. 

In Sweden, SAAB found a double-delta 
configuration very effective on the Draken 
fighter, a contemporary of the Mirage III. It 
has outer panels swept at a lesser angle than 
the main body of the wing, which has a swept- 
forward trailing edge inboard. These outer 
panels carry the elevons, where they are less 
susceptible to blanking while the inboard 
section generates the lift required for a tight 
turn. The larger, more powerful Viggen 
reversed this configuration, having greater 
sweep outboard permitted by transferring 
pitch control to the canards, but that 
development is beyond the period covered by 
this volume. The Mirage III, a fast interceptor, 
found the simple delta amply sufficient for its 
Cold War needs. M Words: David I Roberts 
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Having learned harsh lessons from the Korean War, the French became concerned 
about the rising complexity, weight and cost of combat aircraft. The Government issued 
a specification in 1953 for a new fighter which could operate from small airstrips but 
also reach Mach 2 and 60,000ft in under six minutes. Four companies responded, 
creating some highly unusual designs, one of which would lead to the Mirage III. 


esearch into the advantages of 
delta wings had reached a peak 
in the early 1950s, extrapolating 
and developing German Second 
World War research, 
particularly that of Alexander Lippisch and the 
Horten brothers. The Société Francaise 
d’Etude et de Construction de Matériels 
Aéronautiques Spéciaux (SFECMAS) had 
produced the Arsenal series of supersonic 
gliders for a study into producing a new high 
speed interceptor in the late 1940s, the results 
of these tests favouring a delta wing design for 
such an aircraft. 
As a result, of the four designs submitted 
in response to the new French fighter 
requirement of 1953, three were delta winged 


aircraft. These were the Nord 1500 Griffon, 
the Société Nationale des Constructions 
Aéronautiques du Sud-Est (SNCASE or Sud- 
Est) SE-212 Durandal and the Dassault MD 
550. The fourth aircraft was a straight wing 
design with a dual powerplant, turbojets and a 
rocket motor, the Société Nationale des 
Constructions Aéronautiques du Sud-Ouest 
(SNCASO or Sud-Ouest) SO.9050 Trident II. 

As with the wing planform, three of the 
aircraft, the Dassault MD 550, the Trident and 
the Durandal were all intended to use a 
combination of rocket and jet power to achieve 
the performance required by the specification, 
the Nord Griffon relying on a combination of 
turbojet and ramjet. These four responses to 
the requirement present a surprisingly 


A model of the original MD 550 design as detailed in 
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the Dassault draft proposal approved in 1954. Dassault 


The first Dassault 
MD 550 Mystére 
Delta with the 
large delta fin 
and air intakes. 
Dassault 


complex story. Aside from just the company 
designations, mergers and various other 
consolidations of the French aircraft industry 
during this period, the Griffon and Trident had 
actually begun life as the solution to two 
different requirements from the late 1940s and 
the Durandal had been the result of a study 
into a dual powered interceptor from 1951. 
Only the Dassault response was directly a 
result of the 1953 Government specification. 
Dassault began work on a draft delta 
winged proposal, initially named the Mystère 
Delta, to be powered by a pair of Turboméca 


Gabizo afterburning turbojets and a 
detachable Société d’Etudes pour la 
Propulsion par Réaction (SEPR) liquid fuelled 
rocket engine. The proposal was accepted by 
the Armée de l'Air which issued a contract for 
the design, development and production of two 
of the new aircraft, now designated MD 550, 
on March 22, 1954. The design was 
undertaken by the company’s Saint Cloud 
factory by Jean Rouault and Philippe Amblard. 
The first of the two aircraft was to be powered 
by a pair of licence built Armstrong Siddeley 
MD30R Viper turbojets with afterburners, 
producing 21601b (980kg) of thrust, 
supplemented by 80 seconds of 33001b 
(1497kg) of thrust from the SEPR 66 rocket 
motor which could be mounted in a pod under 
the rear fuselage. 

The design was a small, single seat delta 
wing aircraft with a large tail fin. The engine air 
intakes flanked the cockpit which was raised to 
provide the best possible view for the pilot. The 
slender nose had been designed from the 
outset to accommodate a Dassault radar 
system. The first aircraft was built without the 
afterburners fitted to the Viper jet engines, the 
MD30s producing only 17531b (795kg) of 
thrust, resulting in the air intakes needing to 
be modified from the original design for the 
lower power. By the middle of 1955, the first 
aircraft was ready for its first flight. 


FIRST FLIGHT 

At 8.50am on June 25, 1955, test pilot Roland 
Glavany took off from Melun-Villaroche in the 
MD 550. The 20 minute flight saw Glavany 
take the aircraft up to 3000ft in an extended 
circuit of the airfield. The handling of the 


A centre (above) left, and right-hand view of 
the cockpit of the MD 550 Mystére Delta. 


Dassault 


The MD 550 Mystère Delta 
in flight. Note the original 
small exhaust outlets of 
the non-afterburning 
MD30 turbojets. Dassault 


unusual aircraft was found to be satisfactory, 
so a second flight was made at 6.25pm. Even 
though neither the rockets nor afterburners 
were fitted on July 24, on its fourth flight, the 
MD 550 reached Mach 0.95 in a shallow dive. 
The aircraft was known as the Mystere Delta 
and bore the Mystére name on the nose 
followed by a triangle, the greek letter D. 
For the next six months the aircraft was 
subject to a series of aerodynamic and 
engineering refinements aimed at increasing 
its maximum speed. The large triangular fin 
had proved aerodynamically unsatisfactory, so 
this was deleted and a smaller fin of swept 
back design was substituted, known as the F 
fin. On top of this major airframe change, the 
wingspan was reduced by 10%in (0.27m). 
Problems with the rear fuselage 
aerodynamics of the twin engined layout 
required a redesign to reduce drag. The 
MD30R engines, essentially licence built 
Vipers with a Dassault designed afterburner, 
were fitted, as was the SEPR 66 rocket motor 
and its attendant dorsal fin. This motor used 
two liquid fuels which mixed and ignited, not 
unlike the Walter rocket motor of the wartime 
Messerschmitt Me 163 Komet, but also like 
that engine only provided thrust for a short 
time, in this case only 80 seconds worth of 
fuel was carried. Lastly, the jet engine air 
intakes were redesigned again, those with > 
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a smaller cross section being fitted in order to 
reduce drag at high speeds. This modification 
programme increased the empty weight of the 
aircraft, but this was more than compensated 
for by the increase in available thrust. 

On May 5, 1956, the much modified aircraft 
flew again for the first time, showing a much 
improved performance. Given the fact that the 
redesign had been so extensive, the MD 550 
was renamed as the Mirage I, this first aircraft 
being known as 01. The flight testing continued 
with the Mirage I reaching Mach 1.3 in level 
flight on the afterburning jet engines alone, 
which increased to Mach 1.6 with the addition 
of the rocket motor’s thrust. Despite these 
increases, the Mirage I still fell short of the 
specifications required performance, the non- 
adjustable air intakes and small engines could 
simply not produce enough power to attain 
Mach 2. The small size of the aircraft also 
limited the armament to a single air to air 
missile, like the competing Durandal design. 


CHANGING NEEDS 


During these developments, the Armée de l'Air 
realised that the entire interceptor programme 
needed re-examining in the light of several 
factors. The limitations of the aircraft designs 
being put forward was only one of these 
factors, the development and introduction of 
supersonic bombers and the lack of a 
supporting ground network of radar and 
control stations made the small, single shot 
point defence interceptors thus far developed 
almost redundant before they had entered 
service. The Armée de l'Air staff realised that a 
more powerful, heavily armed and radar 
equipped fighter was necessary, one which 
could meet the performance specifications yet 
also carry a realistic armament load. 

With this change in specification and its 
targets, the second MD 550, which was to 
have been fitted with a pair of the more 
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The MD 550 Mystère Delta with the modified exhausts and intake 
afterburners but the original fin. Dassault 
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The modified MD 550 Mirage | with the swept fin. Dassault 


powerful Turboméca Gabizo afterburning 
turbojets of 33101b (1500kg) thrust along with 
a pair of the SEPR rocket motors, was 
cancelled and never built. The more powerful 
second aircraft had been named the Mirage II, 
but it was clear that it would not fulfil the 
requirement or the mission. Dassault had 
learned a great deal from the Mirage I, 
especially about supersonic delta wing 
performance. The small aircraft kept flying an 
aerodynamic test programme up until May 
1957 in various roles, providing data for the 
next generation Dassault aircraft, after which 
it was placed in storage at Bretigny. 
Concurrent with the cancellation of the 
Mirage II, three pieces of information came 
together that were to shape the next fighter. 


The first of these was information regarding 
the development of the ‘area rule’ theory of 
supersonic aerodynamic design by American 
engineer Richard Whitcomb. Secondly, British 
flight test results with the high speed wing 
sections of the Fairey Delta 2 experimental 
aircraft were made available, and lastly, 
Dassault was planning to produce the more 
powerful R70 version of the Viper turbojet, a 
pair of which would power a larger, more 
capable fighter that Dassault were already 
working on as the Mirage I was making its 
first flights. Still known as the MD 550 initially, 
the new design was named the Mirage III. One 
of the most famous and best selling jet fighters 
of the modern age was about to be born. E 
Words: Tim Callaway 


The modified MD 550 Mirage | 
showing the modified jet 
exhausts and fin. Dassault 


The Nord 1500 Griffon was originally 
developed as a high speed interceptor 
called the Guepard in the late 1940s by 
SFECMAS, before that organisation 
became part of Nord Aviation. Unusually 
powered by a combination of turbojet and 
ramjet, the aircraft was delta winged and 
fitted with canard foreplanes. Two 
prototypes were ordered in 1953, with the 
first flight taking place on September 20, 
1955, in the hands of test pilot Andre 


Turcat. The Griffon | had only the turbojet 
component of the engine, the prototype of 
the dual powered Griffon II first flew on 
January 23, 1957, and by 1958 it had 
reached a maximum speed of Mach 2.19. 
High speed airframe heating and 
problems with the ramjet led to the 
eventual cancellation of the project. 

The SNCASE SE-212 Durandal was 
designed by Pierre Satre in 1951 and was 
similar to the Dassault MD 550. Powered 


The Nord 1500 Griffon as 
it appears in the Musée 
de l'Air et de l'Espace 
at Le Bourget today. 
Constance Redgrave 


by a Société Nationale d'Étude et de 
Construction de Moteurs d’Aviation 
(SNECMA) Atar 101F afterburning turbojet 
and a SEPR 75 rocket motor, the prototype 
first flew on March 30, 1957, with the 
second aircraft eventually reaching a 
maximum speed of Mach 1.57. Like the 
Mirage I, this performance would not 
meet the performance required by the 
Armée de l'Air and the project was 
cancelled in 1958. 

The SNCASO SO.9050 Trident II was the 
result of a French air staff study for a point 
defence interceptor begun in October 
1948.The only non-delta winged aircraft of 
the four designs, the unusual propulsion 
system included two turbojets mounted on 
the tips of straight wings and a large SEPR 
rocket motor mounted in the fuselage. On 
the Trident II, of which 10 were ordered in 
1953, the wing tip engines were 
Turboméca Gabizo turbojets of 2645lb 
(1200kg) thrust. A two chamber SEPR 631 
rocket engine was fitted and the first 
Trident Il made its maiden flight on 
December 21, 1955. The Trident Il reached 
a maximum speed of Mach 1.8 during 
trials and the programme was cancelled 
in July 1957. 
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A legend 1s born 


The Mirage III 001 in development 


When the performance of the MD 550 Mirage I failed to meet specified requirements, work began 
on a redesign of the concept to provide a larger, better armed aircraft. This was achieved remarkably 
quickly by Dassault, which created the basis of one of the most successful jet fighters of the postwar 
years. The Mirage III had arrived, well, almost, for there was still a great deal of work to do. 


he original designs for the 

Mirage II and III had intended 

that the aircraft be powered by a 

pair of turbojets, the Turboméca 

Gabizo in the case of the Mirage II 
and a licence produced afterburning version 
of the Armstrong Siddeley Viper, known as 
the R70, for the original Mirage III. The idea 
of a twin engined layout was one of the first 
major changes to the redesign of the Mirage 
III, due to the emergence of the first versions 
of the engine that would power every 
Dassault-built Mirage from the prototype 
forward. This was developed by the Société 
Nationale d’Etude et de Construction de 
Moteurs d’Aviation (SNECMA) from the 
German BMW 003 axial-flow turbojet designs 
which had been under development at the end 
of the Second World War. 

The new engine was named Atar, which 
stood for Atelier Technique Aéronautique 
Rickenbach, a workshop and technical centre 
established and funded by SNECMA at the 
former Dornier factory in Rickenbach, now in 
the French zone of West Germany. This was 
headed by the same man who had headed the 
original development of the BMW 003, 
Herman Ostrich, and staffed by around 200 
German scientists and technicians who had 
been involved in the development of the jet 
engine with Junkers and BMW. The first 
model of the Atar, the 101, ran for the first 
time on March 26, 1948, and already produced 
twice the thrust of the earlier BMW engine. 
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The Mirage | 01 was considered too 
small and lacking in performance to 
meet the requirements of the Armée 
de l'Air but provided much useful 
data and experience. Dassault 


The Atar 101B, C, D and E followed 
between 1951 and 1953, being both ground 
and flight tested in a variety of aircraft. With 
the advent of afterburners, both the Atar 101D 
and E were fitted with them, to produce the 
F and G models, both of which were flight 
tested in a Dassault Mystére II in 1954. The 
Atar 101G produced 10,365lb (4700kg) of 
thrust in afterburner, and was selected to 
power the Dassault Super Mystére, which first 
flew on May 15, 1956, with this engine. 
Production of 370 of the Super Mystére began 
in 1957, but was cut short at 180 aircraft due 
to the impressive performance in testing of 
the next Dassault type to be powered by the 
Atar 101G, the prototypes of the Mirage III. 


RE-EVALUATION AND REDESIGN 
With the power available from a single 
SNECMA Atar 101G being a third greater than 
that of a pair of Turboméca Gabizos, it was 
entirely logical that Dassault’s Villaroche based 
design team chose to develop a single engined 
design for the new fighter. It would save 
weight, design and engineering complexity 
and, most important to any future customers, 
cost, both initial and long term operating 
costs. Only 62 people were directly 
employed on the 
new fighter design 
and this small but 


efficient team had begun work towards the end 
of 1955, completely self funded by Dassault. 
This work had been prompted partly by 
the Armée de l’Air’s ongoing re-evaluation of 
the requirements for the light interceptor 
programme, but also by the disappointing 
performance and armament limitations that 
had become clear from the initial flight tests 
of the Mirage I. This redesign may seem a 
little pre-emptive as the Mirage I programme 
had only just got under way, but Dassault saw 
the future requirements of its customers 
clearly, recognising the impact that the rapidly 
emerging technologies of this exciting time 
in aviation history would have. It was 
determined to bring these advances together 
so it would be ready to meet those needs. 
Aside from the Atar engine, another of the 
new technologies built into the design was an 
area ruled fuselage, giving it the now familiar 
‘waisted’ profile. This was a result of American 
research that greatly reduced wave drag ona 
transonic or supersonic airframe. The data 
coming out of the Mirage I development and 
flight tests was combined with British research 
from the Fairey Delta 2 experimental aircraft 
project. The French Government had allowed 
the Fairey test team to use the airfield at Cazaux 
near Bordeaux as a base for low level supersonic 
flights, and both Dassault and Armée de l'Air 
engineers were on hand to witness the results. 


The Mirage III prototype wing design was 
changed from that of the Mirage I as a result 
of this and other research, with the leading 
edge sweep angle being increased from the 
55° of the Mirage I to 60°. The resulting 
aircraft was nearly a third heavier than the 
Mirage I, with a similar wingspan but 5ft 6in 
(1.7m) longer. The aircraft, now called Mirage 
III 001, was taken into the air for the first time 
by Roland Glavany on November 17, 1956, 
only a year and five months from the first 
flight of the Mirage I. That this very different 
aircraft had been conceived and constructed in 
such a short time is testimony to the efficiency 
of the small team behind its development. 


ROCKETS AND INTAKES 


As with the Mirage I, the Mirage III was 
intended from the outset to be fitted with a 
detachable SEPR 66 rocket motor under the 
rear fuselage, which could be jettisoned in an 
emergency. Again, this was provided not just 
to increase the maximum speed but also the 
service ceiling of the aircraft, an important 
consideration in intercepting the perceived 
threat from high altitude supersonic bombers. 
On January 30, 1956, on its 10th test flight, 
Roland Glavany used the rocket at 38,000ft 
(11,600m) in level flight to achieve a speed of 
Mach 1.52, which increased to Mach 1.6 ina 
shallow dive. 

This was something of a disappointment for 
such an advanced design, so the engineers 
began to look for solutions and found them 
in the problems associated with controlling 
the airflow to the engine in supersonic flight. 


aircraft. Dassault 
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An elegant design, the Mirage III 001 
on an early test flight showing the 
‘waisted’ area ruled fuselage. Dassault 


The Mirage | led directly to the much redesigned Mirage III 001, a larger single engined 


The Mirage III 001 on a later test flight with the modified wing with its cambered leading edge 
and the ‘souris’ shock cone centrebodies in the air intakes. The SEPR 66 rocket motor can be 
seen mounted under the rear fuselage. Dassault 


It is a little known fact that jet engines only 
operate properly in a subsonic airflow, even in 
an aircraft flying at supersonic speeds. In 
order to slow the airflow down, a series of 
shockwaves are generated in the engine air 
intake, followed by a diffuser, the combined 
effect of which is to slow the airflow speed to 
subsonic levels before it reaches the engine. 
Failure to do this can severely limit the 
maximum speed an aircraft can achieve, or 
in extreme cases cause flameouts or 

engine damage. 

Controlling the placement and interaction 
of the shockwaves is the key to successfully 
achieving this subsonic engine airflow and 
maximising the pressure recovery of the air 
entering the engine. Importantly, this also 


prevents unstable airflow from reaching the 
engine and reduces intake ‘buzz’ or ‘rumble’ 
from shockwave interference in the intake 
ducts, the vibrations from which on some 
early aircraft were severe enough to cause 
damage. On some aircraft such as the 
Lockheed F-104 Starfighter, fixed shock cones 
were placed in the engine intakes to achieve 
an acceptable compromise to the airflow at all 
speeds. In the MiG-21, a shock cone was 
placed in the centre of the air intake which 
could be moved in at high speed and out at 
lower speeds to achieve the optimum 
shockwave and therefore best engine airflow 
at any part of the flight envelope. The 
rectangular intakes of Concorde were served 
by retractable ramp doors in the same way. > 
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On the Mirage III, the intakes had a half 
cone, known as a centrebody, placed in each 
semi-circular intake on the sides of the 
fuselage. These were moved forward and 
backwards manually by the pilot on the 
prototype, a system later automated by the 
use of pressure and temperature sensors 
in the air intake linked to the flight computer 
to achieve the optimum airflow to the 
engine as the speed increased or 
decreased. From that day to this the intake 
cones have had the nickname of souris, or 
mouse, as they move in and out of their 


A rare colour photograph of Mirage III 001 
showing the modified air intakes with their 
centrebodies and the cambered wing 
leading edge which makes it appear to 
droop slightly towards the tips. Dassault 
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holes. The effect of this modification was 
immediate and electric. 

The engine thrust increased by over 20% 
as the Atar was now in a stable optimised 
airflow. The engine was upgraded at the same 
time to an Atar 101G-2, and in this 
configuration the Mirage III 001 achieved a 
level speed of Mach 1.65 on April 17, 1958, 
faster than the earlier version could achieve 
with the rocket motor engaged. This was 
followed by the 78th test flight on September 
19 when the aircraft reached Mach 1.8 with 
the SEPR 66 rocket motor providing 


additional thrust, which increased again to 
Mach 1.89 on the 84th test flight on October 2. 

The aircraft had by this time acquired the 
unofficial nickname of Balzac, not a reference 
to the great French author and playwright, but 
due to the serial number 001, which happened 
to be the last three digits of the telephone 
number of a well known Paris based film 
advertising agency, Publicité Jean Mineur, 
which was BALZAC 001. This remarkable 
machine will return to the story later in this 
magazine in a very different and wholly 
remarkable guise. 


The power for the entire Mirage series was to 
come from the SNECMA Atar 101, this engine 
being a G-3 model from a Super Mystére. 


FIRST ORDER 


Even before the performance increases 
achieved with the new intakes, the French 
Government and the Armée de l'Air were 
sufficiently impressed by the potential of the 
Mirage III to order 10 preproduction test and 
development aircraft on May 9, 1957, albeit 
with a number of changes required to the 
design. Firstly, the aircraft was still considered 
too small for the amount of equipment and 
avionics that would be required in an 
operational aircraft, so the fuselage was 
lengthened by a further 4ft 6in (1.4m) to 46ft 
6.5in (14.2m) which was to house the radar 
and other systems. The wing changed again, 
the span increasing to 26ft 11 58th inches 
(8.22m) which increased the wing area from 
312sq ft (29sq m) to 375sq ft (84.85sq m). 

To offset the higher drag caused by the 
larger wing, the design was fine tuned by 
narrowing its thickness to chord ratio by 0.5%. 
Various other aerodynamic modifications to 
the wing included a gently increasing camber 
of the leading edge towards the wingtip which 
gave the outer wings a slightly drooped 
appearance. To meet this drooped leading 
edge, the outer elevon control surfaces were 
also curved towards their tips, giving the end 
of the wing a distinct downwards curvature. 
Further, two slots or notches were cut into the 
wing leading edge at about half the wingspan, 
the aerodynamic effect of these being the 
same as a wing fence, reducing or eliminating 
the span-wise flow of air across a wing, thereby 
making its stall characteristics more benign. > 


“THE MIRAGE III PROTOTYPE 
WING DESIGN WAS 
CHANGED FROM THAT OF THE 
MIRAGE | AS A RESULT OF 
THIS AND OTHER RESEARCH, 
WITH THE LEADING EDGE 
SWEEP ANGLE BEING 
INCREASED FROM THE 55° 
OF THE MIRAGE ITO 60°. 


Opposite page and right: Making an 
interesting comparison, the original Dassault 
three view drawings of the MD 500 Mystére 
Delta and the Mirage IIIA 01 showing the 
major differences, and similarities, between 
the two aircraft. Dassault 
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One of the Lockheed F-104G Starfighters that was used in the Zero Length Launch trials, a system 
proposed for the Mirage. These were mounted on a launching ramp rather than the plinths as 
shown here preserved at the Luftwaffenmuseum at Gatow in Berlin. Constance Redgrave 


Anyone who witnessed or experienced the 
famous ‘Sabre Dance’ of the early North 
American F-100 Super Sabre will be aware of 
how destabilising tip stall can be on a swept or 
delta wing aircraft. The resulting pitch up 
moment of stalled wingtips aft of the centre of 
gravity on a swept wing aircraft would rapidly 
lead to a full stall and subsequent loss of 
control. Since this was most often a low speed 
phenomenon, especially when preparing to 
land, the loss of control was frequently fatal to 
the pilot as he did not have the height or time 
to recover or eject. Either wing fences, or 
Dassault’s solution of notches, prevented this 
by eliminating or reducing the spanwise flow 
of air which caused the tips to stall, so if the 
wing did stall it happened along the length of 
the wing and the lethal pitching moment did 
not occur. Lastly, the design was modified to 
enable it to operate from both short and semi- 
prepared airfields by strengthening the 
undercarriage and other structural elements. 

This gave the Mirage great flexibility in 
both its deployment and operational capability 
that most of its rivals of the day could not 
match. As can be seen from these 
modifications and improvements, by the time 
the first Mirage IIIA, as the 10 preproduction 
aircraft were known, was ready for its first 
flight on May 12, 1958, it was one of the most 
aerodynamically advanced aircraft in the world. 

The reason behind these changes was a 
realisation that the new fighter was going to 
have to be more than just an interceptor, it was 
going to have to become a true multirole 
aircraft if it was to fulfil its potential both with 
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the French military and possible export 
customers. This realisation had dawned after 
the Mirage III 001 had been loaned to the West 
German Luftwaffe for evaluation. The aircraft 
was not equipped with the intended Dassault 
radar and its attendant fire control system for 
these trials, as the development of the 
advanced avionics was far behind the airframe 
programme. As a result, it was impossible for 
the Luftwaffe to fairly judge the capabilities of 
the aircraft outside of its flight performance. 

Dassault was still promoting the Mirage as 
a fighter interceptor at the time, while the 
Luftwaffe was looking for a multirole aircraft 
that could also fulfil their ground attack and 
reconnaissance requirements. As a result, the 
Mirage lost out to the Lockheed F-104G 
Starfighter which was purchased in 1960. This 
rejection of the Mirage was partly what 
spurred the major development of the aircraft 
into a true multirole platform. The other factor 
was funding, as the Armée de l'Air simply did 
not have the finances at the time to acquire 
several different types to fulfil each role. 

This decision at the early stage in the 
airframe’s development was to have far 
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THE ULTIMATE SHORT 
FIELD TAKE OFF 


While the redesign of the Mirage 001 
was developing into the Mirage IIIA, one 


of the new requirements shaping the 
aircraft was to operate from short or 
semi-prepared airfields to allow the type 
a greater flexibility when it came to 
military deployments abroad or to 
forward operating bases in time of war. 
This concept reached its logical 
conclusion when it was proposed to fit 
the Mirage with a pair of jettisonable 
28,6601b (13,000kg) thrust rocket 
motors and launching it from a ramp, 
effectively making it a zero take off 
distance fighter. 

This would have exposed the pilot 
and aircraft to an acceleration of 
around +4G for the two-and-a-half 
seconds of thrust from the rockets. This 
idea never got beyond the drawing 
board, probably to the relief of many 
Mirage pilots. However, the US did 
experiment with the F-84G and F-100 on 
launching rails and the Luftwaffe also 
used this technique in trials with the 
F-104G, known as the Zero Length 
Launch or ZLL system. The concept was 
dropped as moving and securing the 
launching ramps was expensive and 
time consuming, as was reloading the 
fighter after a launch. The advent of 
vertical take off combat aircraft made 
the entire concept redundant. 


reaching effects, leading to domestic and 
export success on an unimagined scale, a 
plethora of sub-types of the Mirage and 
directly resulting in an astounding 1422 
Mirage IIIs, 5s and 50s being built, not 
including those derivative aircraft types 
produced in Israel. With the first flight of the 
Mirage IIIA 01 about to take place, the stage 
was set for the Mirage to become a reality. 

E Words: Tim Callaway 


The first of the 10 preproduction 
Mirage IIIAs, 01, clearly showing 
the modified wing geometry 

that was to become the Mirage 
standard and the aerodynamic 
slots in the leading edge to act 
as wing fences. Dassault 
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Mirage IIIA 01 with a range of 
possible armament. The SEPR 
841 rocket motor pack is to the 
right of the aircraft. Dassault 


Refining for production 


The Mirage IAs and their test programme 


The first flight of the 10 
preproduction Mirage IAs took 
place on May 12, 1958. Aircraft 
01 was flown from Melun- 
Villaroche by the redoubtable 
Roland Glavany, a flight that was 
to start an intense period of 
testing and development for the 
Mirage that would lead to the 
first service production aircraft. 


ne es: Prat 


Mirage IIIA 01 at Istres making a semi-prepared airfield landing on the grass. Dassault 
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ith the first flight successfully 
completed and the other nine 
Mirage IIIAs in production, 
the Dassault flight test 
programme began in earnest, 
to prepare the design for series production and 
to evaluate and test all the necessary service 
equipment that would turn an experimental 
aircraft into an operational weapons system. To 
achieve this, a number of changes had already 
been required of the Mirage IIIAs beyond the 
redesign of the airframe as described in the 
last article. A number of problems with the 
development of the Dassault radar and fire 
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control system continued to delay the vital 
avionics package, so much so that the 
equipment was cancelled in favour of the CSF 
Cyrano 1 bis I/J band monopulse fire control 
200kW radar, which was then also in 
development and showing promise. 

Even this would not be ready to be fitted to 
the first seven of the Mirage IIIAs, so these 
carried the Dassault Aida radar as fitted to the 
Dassault Etendard naval strike fighter as it 
could be quickly installed at the factory. The 
second major change was the engine for the 
Mirage IIIA. The SNECMA Atar 101G as fitted 
to Mirage III 001 had been considerably 
developed, the redesign work beginning in 
1954. The original seven stage compressor 
was replaced with a nine stage unit, 
metallurgical advances meaning that the 
compressor rotor was now made of 
magnesium alloy and was considerably lighter. 

A two stage turbine was added to power the 
compressor. The new engine, designated the 
Atar 08, was used to power the Etendard IV 
and was further improved with the addition of a 
new afterburner which resulted in the Atar 09 
of January 1957. The early afterburner featured 
a variable geometry exhaust with two 
distinctive ‘eyelid’ flaps for better performance 
and control. This test engine was developed 
into the Atar 09B model which produced 
13,2251b (6000kg) of thrust and was selected as 


Mirage IIIA 01 seen shortly after its Mach 2 flight carrying a Nord AS.30 
missile. Note at this time the aircraft had not been modified with the 
cambered leading edge to the wing or the fin fillet. Dassault 


Mirage IIIA 03 in early guise 
with the straight wing and 
no nose radome. Dassault 


the powerplant for the Mirage IIIA. A lighter 
and more powerful engine had an immediate 
effect on performance, the new fighter 
achieving a considerable number of important 
firsts. Lastly, to shorten the landing distance 
required by the Mirage’s relatively high 
approach speed, the 10 aircraft were all fitted 
with a brake parachute at the base of the fin. 


THE 10 MIRAGE IIIAS 


To speed the development programme, each 
of the 10 preproduction prototypes was 
assigned to a different task. Testing of the 
flight performance and the various systems 
could then run concurrently and the results 
could be rapidly fed back into the fleet as a 
whole. As a result, each of the 10 aircraft has a 
very different history. 


MIRAGE IIIA 01 

Since the Mirage III 001 had received the 
unofficial nickname of Balzac, the first of the 
Mirage IIIAs was also given a name — Honoré. 
This aircraft was used to explore the flight 
envelope of the Mirage IIIA, as well as 
conducting trials with external fuel tanks 
mounted on both of the underwing and single 
under fuselage pylons. On October 24, 1958, 
Roland Glavany made the first flight at Mach 
2, making 01 the first European aircraft to 
achieve this in level flight and without rocket 


assistance. This beat the prototype of the 
English Electric P1B Lightning to the record 
by a month, as Roland Beaumont flew the 
aircraft at Mach 2 on November 25 that year. 
Eventually the maximum speed achieved rose 
to Mach 2.2 and 01 also became the first 
aircraft to be flown at these speeds by a 
woman when the remarkable aerobatic and 
test pilot Jacqueline Auriol made a supersonic 
flight on August 26, 1959. The aircraft made 
its last flight on May 11, 1966 at the Centre 
d’Essais en Vol (CEV), the test and 
qualification centre for military aircraft in 
France, but continued to be used for taxing 
trials until 1972 before being preserved in the 
Musée de l'Air et de l'Espace at Le Bourget. 


MIRAGE IIIA 02 

Taking to the air for the first time on 
February 17, 1959, in the hands of Roland 
Glavany, 02 was used extensively for testing 
both the Atar 9B turbojet and the new SEPR 
841 rocket motor. This utilised two liquids as 
fuel, triethylamine xylidine (TX) with nitric 
acid as a combustive, both fuels requiring 
very careful handling due to their corrosive 
nature. The tanks contained enough fuel for 
80 seconds of additional power and the motor 
could be started and stopped up to six times 
per flight, giving the pilot far greater control 
than the earlier SEPR 66 model. Although 


A later photograph of Mirage IIIA 01 taken at Istres, Note the effect of 
the cambered leading edge and the apparent wing tip droop 
associated with it. Dassault 


originally intended to operate as a high 
altitude boost in the interceptor role, the new 
engine could also be used for rocket assisted 
take off (RATO) to significantly reduce the 
take off distance. The SEPR 841 produced 
37001b (1681kg) of additional thrust, but was 
rarely, if ever, used on production models for 
three reasons. 

Firstly, handling the fuels was a dangerous 
and time consuming process. Secondly, the 
rocket engines had a rather unfortunate habit 
of setting the aircraft on fire and lastly, in order 
to fit the rocket motor, you had to take the 
twin 30mm DEFA cannons out of the aircraft. 
Further, if the rocket was loaded but not used, 
then the nitric acid had to be jettisoned prior to 
landing, hardly a popular procedure with local 
residents. Trials with the rocket were however 
remarkably successful, a development in the 
later trials being that the engine could be run 
at half power, extending the fuel endurance to 
180 seconds. Interestingly, 02 was never fitted 
with the cambered wing leading edges and 
resulting drooped tips, retaining the original 
straight wing leading edge. After a successful 
flight test career, 02 was preserved by the 
Armée de l'Air at the Ecole Nationale 
Supérieure de l’Aéronautique et de l'Espace 
(ENSAE) or the National Higher School of 
Aeronautics and Space, more commonly 
known as Supaero, at Toulouse. > 


The Mirage III/5 27 


MIRAGE IIIA 03 

Roland Glavany first flew 03 on March 2, 1959, 
and it was used for a variety of engine, 
equipment and armament trials. It was the 
first Mirage IIIA to be evaluated by the Centre 
d’Expérimentations Aériennes Militaires 
(CEAM) at Mont de Marsan and was also 
used to set two notable records. On June 18, 
1959, Gerard Muselli set a new world speed 
record for a 100km closed course of 1095mph 
(1762kph), and on May 15, 1963, René Farsy 
set a new altitude record of 83,660ft (25,500m) 
using the SEPR 841 rocket motor. 
Unfortunately, on October 28, 1968, 
Commandant Alain Brossier was coming in to 
land at Istres when the engine failed and he 
was forced to eject. 03 was destroyed in the 
ensuing crash. 


MIRAGE IIIA 04 

Jean-Marie Saget first flew 04 on May 6, 1959, 
and the aircraft was used for systems 
evaluation. Tests were flown to examine the 
fuel, hydraulic, air, oxygen and electrical 
systems, especially the power bus for the new 
Cyrano radar. The auto pilot was also 
rigorously tested throughout the flight 
envelope. 04 made its last flight on February 
28, 1975, and was scrapped. 


- \ Roland Glavany first flew 05 on June 10, 
A centre, left and right-hand view of the cockpit of Mirage PSM IE 1959. It was a production standard airframe 
IA 01. Note the handwritten panel on the left side giving 2 for the first single seat service version of the 
the ‘souris’ settings against the Mach number. Dassault 
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Mirage IIIA 05 with the full radome for the CSF Cyrano 1 bis radar | 
and the fin fillet. Suddenly, this aircraft looks like a Mirage. Dassault | 
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Mirage, the IIIC. The dielectric plastic 
radome for the Cyrano radar was fitted, as was 
a new powered flight control system to ease 
pilot workload and improve the aircraft’s 
handling. Also to this end, the extended fin 
fillet was also fitted forward of the main fin, a 
feature of all subsequent production Mirage 
IIIs up to the E model. Sadly, on October 12, 
1960, Commandant Jean Blankaert was 
performing a demonstration flight at CEV 
Brétigny when the aircraft crashed and he 
was killed. 


MIRAGE IIIA 06 

The first flight of 06 took place on July 11, 
1959, again in the hands of Roland Glavany. 
This aircraft was used for a variety of 
aerodynamic and equipment trials, including 
the Cyrano radar and a new nose cone which 
was not fitted with the air data probe. This 
aircraft had all the equipment planned for the 
production aircraft and was used to test these 
systems under operational conditions. It was 
later to be refitted to the Mirage IIE 
equipment standard and used to test this, 
making its last flight on January 11, 1974, 
before being preserved at the Dassault facility 
at Biarritz and nos is on display at the Chateau 
de Savigny les Beaune. 


MIRAGE IIIA 07 

First flown by René Bigand on November 1, 
1959, 07 was initially used for a variety of 
propulsion tests on the Atar and the SEPR 
rocket motor. This was followed by 
aerodynamic modification testing, before the 
aircraft was transferred to CEAM for brake 
chute testing. After a period of trials at CEV, 
the aircraft was used for evaluation by the 
Swiss Air Force, before being handed over to 


A rare colour photograph of Mirage 
IIA 01 with the early long data 
probe but modified wing. Dassault 


the Ecole du Personnel Navigant d’Essais et 
de Réception (EPNER), the French test pilot 
school, based at Istres. 


MIRAGE IIIA 08 

Jean-Marie Saget first flew 08 on July 22, 1959, 
after which the aircraft was used on armament 
trials at the CEV. This was the first aircraft to 
be fitted with the CSF Cyrano 1 bis radar, 
which was fully tested in conjunction with a 
variety of missiles including the Matra R.511, 
R.530, the Nord AS.20 and the AS.30. Rocket 
pods, varying sizes and weights of bombs and 
the twin DEFA 30mm cannon were also tested 
on this aircraft, as were the aerodynamic 
effects of carrying and firing this range of 
weapons. 08 made its last flight from Brétigny 
on February 28, 1975, and was subsequently 
used as a mobile recruiting display for the 
Armée de l'Air. 


MIRAGE IIIA 09 


First flown by René Bigand on September 19, 
1959, 09 was used for similar weapons and 
aerodynamic trials as 08 along with further 
radar trials. The aircraft was also flown by 
Swiss pilots to further the country’s 
evaluation of the type. On June 20, 1961, the 
aircraft crashed at Cazaux and was 
subsequently used for runway arrestor 
barrier trials, having been sufficiently 
repaired for high speed taxiing. Today it is 
preserved at the Musee Europeen de 
l'Aviation de Chasse at Chemin Aerodrome. 


MIRAGE IIIA 10 

Elie Buge first flew 10 on December 15, 1959, 
after which the aircraft was transferred to 
CEAM for operational testing and to develop 
operating procedures for ground and air crew. 


Later, the aircraft was to be used to test the 
Atar 9K50 engine, which would eventually be 
fitted to the Mirage 50 and retrofitted to a 
number of existing airframes of all versions. 
10 was eventually returned to the CEV at 
Istres, where it still remains in storage. 

This test flying programme finalised the 
shape and equipment standard of the first 
production versions of the Mirage, the IIIB and 
HIC. Such was their faith in the project, while 
the test and evaluation programme was going 
on the Armée de l’Air ordered 100 single seat 
Mirage IIIC production aircraft on August 5, 
1958. This was soon followed by an additional 
requirement for 62 two seat Mirage IIIB 
combat trainers. Big as these orders were, they 
would soon be followed in increasing numbers 
for later developments of the aircraft from both 
the Armée de l'Air and a wide variety of 
overseas customers. With the aircraft finalised 
and ready for production, it only remained to 
get Dassault and its factories organised to 
handle such a large scale initial order. 

This was no small undertaking in itself, the 
main fuselage fabrication centre at Argenteuil 
on the outskirts of Paris and the final 
assembly line at Bordeaux-Merignac were 
soon working at full capacity. The fins were 
built at Talence on the South side of 
Bordeaux, and the wings were subcontracted 
to Nord at Meaulte; indeed subcontracting to 
other French companies was to become a 
major part of Mirage production. By the 1970s 
Dassault was only actually building a small 
percentage of the aircraft, the rest was 
subcontracted to a variety of manufacturers. 
The production situation was eased somewhat 
in December 1971 when Dassault merged 
with major aircraft manufacturer Breguet, 
giving it access to all its construction plants, 
but given the size and frequency of new 
orders, a great deal of subcontracting was still 
necessary to maintain the production output. 

Many of the orders from overseas 
customers came with workshare deals attached 
to allow for local manufacture of components. 
This would provide employment in the 
customer country, but also expose local 
industries to modern aviation manufacturing 
techniques with the obvious benefits of 
technology transfer for those companies. This 
complicated the production picture still further, 
but had the added benefit for Dassault of 
providing still more subcontracting sources of a 
known quality if they were required. After 
seven years of designing, innovation, testing 
and developing, the first production Mirage was 
about to enter service. Il Words: Tim Callaway 


The Mirage III/5 29 


EN 
$ See { 


The Mirage III joins the Armée de l’Air 


The Armée de l'Air ordered 100 single seat Mirage IIIC production aircraft on August 5, 1958, 
swiftly followed by an order for 62 two seat Mirage IIIB combat trainers. The aircraft began rolling 
down the production lines shortly thereafter and on July 7, 1961, the first Mirage IIIC, No. 23, 
touched down at Dijon-Longevic airfield, the home of EC 1/2, the famous ‘Cigognes’ Squadron. 


he Mirage IIIC differed from the 
Mirage IIIA in a number of 
important ways. The production 
nose radome tested on Mirage 
IIIA 05 had become standard, 
giving the aircraft the familiar look we know 
today. The weapons system was fully in place, 
with a CSF 95 head up display style sight 
mounted in the cockpit that gave cannon, 
rocket and missile aiming information to the 
pilot. The radar had been standardised on the 
CSF Cyrano 1 bis. This was a monopulse 
200kW I/J band radar that was specified as a 
dedicated air-to-air system with automatic 


target lock on with preselection, target 
tracking and illumination. Its target distance 
and direction information was presented on a 
circular display mounted in the upper centre 
of the instrument panel below the sight. 

The radar offered target illumination for 
missiles like the Semi Active Radar Homing 
(SARH) Matra R530 and Nord 5104. Since the 
technology was before modern printed circuit 
board miniaturisation and relied on tubes, 
albeit subminiature ones, there were problems 
with overheating in the early units. To help 
solve this, there were two separate air 
conditioning systems in the aircraft, one for the 


The Mirage IIIC first entered service in an all natural metal scheme, but this was placed — an air 
defence blue and light grey scheme such as worn by No. 55 of EC 2/10 ‘Seine’. Luigino Caliaro 
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cockpit and one for the avionics. However, the 
initial delay in the Government’s decision about 
the choice of radar and the technical delays in 
tests and production meant that the first 25 
Mirage IIICs built did not have it. The radar 
was not to be fitted until 1961 when the aircraft 
was on the verge of entering service, so the 
radar service trials were concurrent with the 
squadrons receiving the aircraft and the radars 
being retrofitted to the initial production batch. 
Given the rushed nature of the trials, the 
first pilots’ experiences with the radar were 
not happy ones. The unit quickly earned the 
nickname of ‘Tefal’ in that it got warmed up 
but it did not stick, or lock on, to a target. 
However, this was somewhat unfair, given the 
neophyte state of the technology. The Cyrano 
1 bis was actually a triumph of sophisticated 
and compact radar design for the 1950s — 
other systems would not surpass its 
capabilities for a number of years. When it did 
work, it worked well, but keeping it working 
was another matter. The overheating has been 
mentioned, but of course, the tube technology 
did not really handle high G forces and 
buffeting very well. These problems were to 
be more than cured in the later versions of the 
radar, by the time they were developed the 
technology was beginning to mature and they 
were retrofitted to most of the Mirage fleet. 


à With the first order for 95 Mirage 
IllCs, the production line at 
Merignac (Bordeaux) stepped 

Seg into high gear. Dassault 


SYSTEMS AND WEAPONS 


The instrument and navigation system was 
based on a Bezu gyro platform which fed its 
data to a central calculator where it was 
combined with the aerodynamic data from a 
Crouzet 20 data collector, all of which was 
provided to and displayed on the main 
instruments. The CSF 95 could display 
steering data from these systems for 
navigation and making tactical approaches. A 
CSF radio compass was also fitted. The 
cockpit was fitted with a Martin-Baker Mk.4 
AM4 ejection seat, which allowed for ejections 
at zero altitude but had a minimum safe speed 
of 100 knots (185kph). The rest of the 
fuselage and tail had changed little from the 
Mirage IIIAs, but the tubular housing for the 
brake parachute at the base of the fin had 
become a permanent feature. 

The SNECMA Atar 9B3 was the 
standard powerplant, and provision for the 
SEPR 841 auxiliary rocket motor and its 
fuel tanks was standard under the rear 
fuselage. When the rocket was not fitted, a 
blank cover was fitted that had a ventral fin 
mounted on it to maintain the aerodynamic 
balance of the airframe. To fit the rocket 
engine still meant removing the cannons, 
which is why it was such a rare occurrence. 
The weapons carried by the Mirage IIC 
included a single Matra R530 or Nord 5104 
air-to-air missiles as already mentioned, but 
could also include a single Matra R511 
infrared guided missile on the underfuselage 
pylon, or a pair of Matra R550 Magic or AIM-9 
Sidewinder infrared guided missiles on the 
outer underwing pylons. These two outer 
pylons were not fitted to early production 
Mirage IIICs, but were introduced to increase 
the weapons load. 
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The prototype of the Mirage IIIB with test pilot René Bigand just after its first flight. Dassault 


The inner underwing and underfuselage 
pylons could also carry 500, 600, 1300 or 
1700 litre fuel tanks. In the air to ground 
role, the inner wing pylons could carry two 
JL100R combined fuel and rocket pods, each 
with 18 68mm rockets, or a pair of 11001b 
(500kg) bombs. The underfuselage pylon 
could also carry bombs or a single air-to- 
ground Nord AS-20 or AS-30 radio guided 
missile. Finally, a pair of 30mm DEFA 552 
revolver cannons, with 125 rounds each, 
were fitted in a removable tray under the 
forward fuselage. The muzzles projected 
just below the engine air intakes. The 
cannons could be slaved with the gunsight to 


the radar, so that once a lock had been 
achieved with the radar, the cannons were 
automatically triggered when the sight 
acquired the target and the range fell to 
2300 ft (700m). 

One other aerodynamic improvement on 
the Mirage IIC was the placement of gills 
along the engine air intakes next to the main 
inlet. These were automatically opened when 
the aircrafts angle of attack was high at low 
airspeed, such as on approach to land, to 
maintain the airflow to the engine. The fillet at 
the front of the fin was maintained on the 
Mirage IIIC as it was now the housing for the 
HF radio antenna. > 


Mirage IIIB-2 No 248, fitted with the nose refuelling probe, was one of the aircraft used to train 
Mirage IV pilots in air to air refuelling techniques with CIFAS 328. Luigino Caliaro 
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Mirage IIIC No 91 of EC 1/2 ‘Cigognes’ 
carrying a Matra R530 missile and a 

pair of the pointed 500 litre drop tanks 
intended for supersonic flight. Dassault 


The front, left and right panels of the 
front cockpit of a Mirage IIIB. Dassault 
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FIRST SQUADRONS 


As has already been mentioned, the first unit 
to receive the Mirage IIC was Escadron de 
Chasse (EC or Fighter Squadron) 1/2 
‘Cigognes’ of the 2nd Fighter Wing based at 
Dijon-Longvic, the first aircraft arriving on 
July 7, 1961. By December EC 1/2 had 
received its full complement of 15 aircraft as 
the first Mirage IIIC for the other unit of the 
2nd Fighter Wing, EC 3/2 ‘Alsace’. Pilots from 
the wing had attended a course in handling 
the Mirage at the Centre d’Expérimentations 
Aériennes Militaires (CEAM) at Mont de 
Marsan, so were ready to give up their 
Mystere IVAs in favour of the Mach 2 jet. 

By November 1964, all 95 Mirage ICs 
were completed and delivered, with EC 1/2 
becoming the first Squadron to reach 10,000 
hours flying on type by December 1965. 
Despite it being an unusual design 
configuration at the cutting edge of technology, 
the Mirage IIIC was proving both reliable and 
popular in service. The last of the type were not 
to leave Armée de l'Air service until 1988, 
when EC 3/10 ‘Vexin’ based at BA188 in 
Djibouti in Africa relinquished its aircraft in 
favour of the Mirage F1 and transferred wings, 
becoming 4/30 ‘Vexin’ in the process. 

The second Squadron of the 2nd Fighter 
Wing, EC 2/2 ‘Côte d’Or’, was not formed 
until April 1965. When it did it was to become 
the equivalent of the Mirage IIIC operational 


conversion unit, not just for French pilots, but 
for customers of the many nations who would 
buy and operate the Mirage, equipped as it 
was with the first of the two seat trainer 
Mirages, the Mirage IIIB. 


THE FIRSTTWO SEATERS 


It was evident from the earliest stages of the 
Mirage programme that the handling and 
operation of the delta winged fighter would 
require a two seat trainer version to allow 
pilots to safely convert onto the Mirage. The 
two seat combat trainer was ordered on 
February 25, 1958, with the prototype making 
its first flight at Melun-Villaroche on October 
20, 1959, in the hands of René Bigand. The 
first time it flew with both seats occupied was 
on February 12, 1960, with Gerard Muselli 
and Marcel Tixador on board. The prototype 
Mirage IIIB 01 still had provision for the 
SEPR 841 rocket motor under the rear 
fuselage, a facility that would be deleted from 
production aircraft. 

The fuselage was stretched by 11.8in 
(30cm) with a plug inserted behind the 
cockpit, effectively enlarging the radio 


equipment bay that was present on the 
single seat fighter. This made space for the 
second seat and cockpit, but the radio 
equipment had to be relocated to the nose 
which was also stretched to accommodate it 
all, so as a result, the Mirage IIIB did not 
carry radar. The rear cockpit floor was 
raised 7.8in (20cm) to allow the instructor to 
see over the pupil’s head and to allow the nose 
undercarriage to retract beneath his seat, 
having been moved backwards 234in (7cm) 
from its position in the single seater. These 
and various other modifications meant that 
altogether the Mirage IIIB was about 31.5in 
(80cm) longer than the Mirage IIC. 
Internally, the lack of a radar meant that the 
CSF 95 sight was replaced by a CSF 295 
sight, which was still capable of use with 
cannons, rockets and surface to air missiles 
such as the Nord 5103 and 5401, for which the 
manual command steering system was also 
fitted. It must be noted that although the 
Mirage IIIB could be fitted with cannons for 
training, it very rarely was, as fitting the 
cannon tray meant removing the rear seat. 
The first production Mirage IIIB, No. 201, 


The remarkable Mirage IIIB No 225, which was to be modified as a variable stability aircraft for 
use in testing fiy by wire control systems. Luigino Caliaro 


The front panel of the rear 
cockpit of a Mirage IIIB. Dassault 


was flown for the first time by Elie Buge on 
July 19 1962. 

The order of 1958 was eventually expanded 
to include 63 two seat aircraft, modified for 
several different roles. The first five were to 
be trials aircraft, designated Mirage IIIB-1 and 
used for test and evaluation flying at the CEV. 
Twenty-six standard Mirage IIIB two seat 
trainers were delivered to the Armée de l'Air, 
initially to CEAM, before equipping specialist 
training units such as EC 2/2, which became 
known as ECT 2/2 to properly reflect its 
training role in November 1968. Two or three 
were also provided to each operational 
Squadron to enable continuation training and 
check flights to be carried out. 

Ten Mirage IIIB-2(RV) aircraft were built 
between 1967 and 1968 as a specialist in-flight 
refuelling trainer. These aircraft were fitted 
with the same nose mounted refuelling probe 
as the Mirage IV nuclear capable bombers, 
and were used to train pilots from those 
squadrons in air-to-air refuelling techniques 
without risking one of the big twin engined 
bombers. These aircraft were all operated by 
the Centre d'Instruction des Forces Aériennes 
Stratégiques (CIFAS 328 ‘Aquitaine’) based at 
Bordeaux-Mérignac. One Mirage IIIB is worth 
mentioning in particular, No. 225. This aircraft 
was transferred to the CEV and fitted with a fly 
by wire flight control system, as well as having 
a variety of aerodynamic modifications made 
that decreased the stability of the aircraft. This 
was to develop and test the next generation of 
control systems for ‘relaxed’ stability aircraft 
designs such as the Mirage 2000 and Rafale, 
and was designated the Mirage IIIB-SV for 
Stabilité Variable. 

The final model of the Mirage IIIB began 
deliveries in February 1971, designated the 
Mirage IIIBE, of which 20 were built. This 
was to feature the Atar 09C-3 turbojet engine 
and some of the operational equipment from 
the next model of Mirage, and what can 
probably be described as the definitive 
version of the aircraft, the Mirage IIE. E 
Words: Tim Callaway 
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A pair of Dassault Mirage IIICs of Escadron de Chasse 2/13 (EC 2/13), ‘Alpes’, low over the deserts of Northern 
Senegal during a deployment to Base Aérienne 160 Dakar-Ouakam (BA160). EC 2/13 received the Mirage IIIC 
in May 1962, at its home airfield of Colmar-Meyenheim (BA132) in eastern France near the German border. 
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Australia and Belgium join the Mirage fraternity 


Australia was looking to replace 
its Avon powered North 
American F-86 Sabres at the 
end of the 1950s. Eight years 
later in 1967, Belgium was 
considering a replacement for 
its Republic F-84F 
Thunderstreaks and RF-84F 
Thunderflashes. Two very 
different air forces with very 
different military situations 
found a solution to their needs 
in a single aircraft. Both bought 
the Mirage and built their 
aircraft themselves. 


Mirage 5BA BAO2 was the first 
aircraft produced by SABCA for 
the Belgian Air Force. Dassault | 


AUSTRALIA 

A team from Australia had visited the Dassault 
facility at Melun-Villaroche in June 1960 to 
evaluate the Mirage IIIA. Evident interest in 
the aircraft was shown, and an order for 30 
Mirage IIIOs was received in October 1960. 
Dassault proposed a re-engined variant fitted 
with the British Ferranti Airpass II fire control 
radar from the English Electric Lightning. 
The new engine was to be similar to the 
Lightning’s too, being a Rolls-Royce RB.146 
Avon Mk.67 which produced 16,0001b 
(7257kg) of thrust. A single Mirage IIIA was 
re-engined, designated as a Mirage IIIO, 
named City of Hobart and painted in Royal 
Australian Air Force (RAAF) markings. The 
engineers found the engine fitted very well — 
there was little need for major surgery to 
make the change — and the aircraft flew for 
the first time on February 13, 1961. 

Despite the increase in thrust, little 
performance advantage was gained, certainly 
not enough to warrant the cost of the 
exercise. Australian interest in the re-engined 
aircraft evaporated as a result and the order 
was changed to Atar engined aircraft based on 
the Mirage IIIE. These were fitted with the 
CSF Cyrano II radar, but had a number of 
equipment changes, including the deletion of 


the Doppler radar under the nose. This initial 
order for 30 was eventually increased to 100, 
along with 10 Mirage IIIDs, an export version 
of the two seat Mirage IIIB. The agreement 
for such a large order was commensurate on 
the fact that the majority of the aircraft were 
to be built by the Government Aircraft 
Factory (GAF) at Fishermans Bend, 
Melbourne, while the Commonwealth Aircraft 
Company (CAC), also at Melbourne, was to 
build the Atar 09C engines. 

To assist the Australians in this venture, the 
first two aircraft were built by Dassault and 
handed over on April 9, 1963, followed by the 
first two Australian assembled aircraft which 
first flew on November 16. As the production 
lines geared up, the amount of French 
supplied parts steadily decreased. The next 11 
aircraft had French parts, the last five of these 
with Australian equipment but only a few 
French supplied parts. After these, the entire 
production was Australian, the last aircraft 
being delivered in December 1968. While the 
single seat aircraft were being built, in 1966 
production began of the 10 two seat aircraft, 
which all had French built fuselages. The last 
one was delivered in 1967, but production of a 
second batch began again in October 1970 as 
six more aircraft had been ordered. 


Mirages instead. Dassault 


The Rolls-Royce Avon powered prototype Mirage IIIO for the RAAF. The 
powerplant was not adopted, with Australia purchasing Atar powered 


Two brand new Mirage IllOs for the RAAF in the original all natural 
metal finish. Dassault 


Two versions of the single seat aircraft 
were built, the Mirage IIO (A) and the 
IIO (F). Fifty of the F model were produced 
first, fitted with the early CSF Cyrano ITA 
radar which only had air-to-air capability. The 
F model did not last long, as from 1967 
onwards the entire fleet was converted to 
IIIO (A) standard, again with the first two 
aircraft of this version being built in France. 
This upgrade included the Cyrano IIB radar 
with its additional air-to-ground modes, a 
Doppler navigation and attack system and a 
radar altimeter, with the rest of the single seat 
aircraft coming off the production lines being 
built to this standard. This gave the aircraft 
true multirole capability and is analogous with 
the French Mirage IME. 

Like the French aircraft, the natural metal 
finish gave way to a grey and green over light 
grey camouflage. Altogether, GAF built 50 
Mirage IIO (A)s, 48 INO (F)s and 16 INO (D)s. 
The single and two seat aircraft entered 
service with 2 Operational Conversion Unit at 
Williamtown in 1964, followed by 75, 76 and 
77 Squadrons, each converting to the Mirage 
over the next three years. With delays to the 
selection competition for a replacement, in 
1979 the Mirage fleet was subject to a life 
extension programme which included new 
wings, upgraded engines and avionics and the 
addition of a laser designator for use with 
laser guided bombs. The last Mirages were 
withdrawn from RAAF service in 1988 and 
replaced with the F-18 Hornet. Fifty of the 
fleet were sold to Pakistan in 1990 for use in 
its ROSE programme, but 12 of these were in 
such good condition they entered Pakistan Air 
Force service unmodified. 


BELGIUM 


As already mentioned, in the mid 1960s 

the Belgian Air Force (Force Aérienne 

Belge or Belgische Luchtmacht) were 
looking to replace their Republic F-84F 
Thunderstreak fighters and RF-84F 
Thunderflash reconnaissance aircraft. On 
February 16, 1968, the Government 
announced the decision to purchase 88 
Mirage aircraft in three versions to fill the 
ground attack, reconnaissance, and training 
roles. The order included options on a further 
18 aircraft, all of which were taken up in a 
revised order of August 25, 1968, bringing the 
total to 106 aircraft. The plan called for the 


first aircraft of each of the three versions to be 
supplied from the Dassault factories in 
France, the remainder of the order would be 
built in Belgium. 

The construction of these aircraft was split 
up between Belgian aviation manufacturers to 
maximise the employment benefit of the 
programme, smaller companies such as 
Avions Fairey would build parts, the major 
components would be manufactured by 
SABCA at its plant at Haren near Brussels, 
and the final assembly line would be at the 
SABCA factory at Gosselies airfield near 
Charleroi. The Atar engines would be 
produced by Fabrique Nationale Moteurs at 
its factory at Liége. The aircraft would be 
equipped with US manufactured avionics and 
navigation and attack system, including a 
Loral Report II radar warning receiver. 

The Belgian single seat aircraft were all 
based on the Mirage 5, the ground attack 
version of the Mirage IIE. Once the order 
was in place, events transpired quickly. The 
first Mirage 5BA was flown at Bordeaux for 
the first time on March 6, 1970, followed by 
the first 5BD two seat trainer on March 31 
and the first 5BR reconnaissance aircraft on 
October 16. The two seat trainer was quickly 
transferred to the Belgian Air Force and taken 
on charge on April 27, 1970, to enable local 
training to begin, Belgian pilots having been 
training in France up till then. 

The first Belgian produced aircraft, Mirage 
5BA BAO2, was delivered on August 8, 1970, 
with the first Belgian built two-seat Mirage 
5BD following on August 11. The first unit to 
receive the Mirages was 8 Escadrille of 2 
Wing, which reformed on July 15, 1970, at 
Florennes to operate 12 5BD two seat trainers 
and six single seat 5BA ground attack aircraft 
in the role of operational conversion unit. The 
Escadrille moved to Bierset and became part 
of 3 Wing in December 1971. Meanwhile, 2 


Escadrille of 2 Wing was equipped with the 
Mirage 5BA in 1971, followed by 1 Escadrille 
of 3 Wing in 1972. The reconnaissance Mirage 
SBRs were supplied to 42 Escadrille at Bierset 
in July 1971 before they moved to Florennes 
to become part of 2 Wing in September. 
Altogether 63 Mirage 5BAs, 27 Mirage 5BRs 
and 16 Mirage 5BD two seaters were built, all 
but six of them by SABCA. 

The Mirages proved reliable and popular in 
Belgium, so in 1988 a plan was initiated to 
upgrade 20 airframes under the Mirage 
System Improvement Scheme (MirSIP). The 
upgrade included a new glass cockpit, 
updated avionics, canard foreplanes, a new 
ejection seat and structural refurbishment. 
Fifteen Mirage 5BAs and five two seat 
Mirage 5BDs were selected for the 
programme when a change in Government 
saw the upgrade cancelled. However, the 
contract with SABCA was already signed, so 
the programme went ahead in the early 1990s 
with the aircraft being placed into long term 
storage at Weelde air base. Chile expressed an 
interest and, after some equipment changes, 
purchased the 20 MirSIP aircraft and five non- 
upgraded Mirages for spares in 1994. The 
single seat aircraft were designated Mirage 
5MA Elkan, the two seaters as 5MDs, in 
Chilean service, the last of which were not 
retired until 2007. 

The rest of the Belgian Mirage fleet began 
to be placed in storage as they were replaced 
in service by the F-16 Fighting Falcon and the 
Belgian armed forces were subject to cuts in 
the late 1980s and early 1990s. In 1991, a 
number of Mirage 5BAs and BRs were 
deployed to Diyarbakir in Turkey and took 
part in Operation Ace Guard during the first 
Gulf War. After this, most were placed in 
storage at Weelde in 1994, before being sold 
to the French company SAGEM for scrap in 
1999. M Words: Tim Callaway 


Mirage 5BA BA25 served with 2 Escadrille of 
2 Wing based at Florennes. Keith Draycott 
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Sideshoots 
to the main stem 


The Balzac V, Mirage IIIV, Mirage G and Mirage IIIT 


The early 1960s were an exciting time in aviation history. Many new technologies were under 
development and companies were finding new avenues to explore in the race to increase aircraft 
performance. Vertical take off, variable geometry and turbofan engines were just three of these, and 
the Mirage was adapted to make use of the advantages these technologies offered. 


VERTICAL TAKE OFF 


In the early 1960s NATO was very aware of 
how vulnerable airfields were to pre-emptive 
strikes. As a result specifications were issued 
by NATO for a VTOL supersonic strike 
fighter and a transport aircraft able to support 
it in the field. The specification for the fighter 
was called AC/169 which was subsequently 
split into two parts, AC/169a for a fighter 
capable of Mach 2, and AC/169b for a 
subsonic fighter bomber, reconnaissance and 
nuclear capable attack aircraft. The first was 
intended as a replacement for aircraft in the 
Lockheed F-104 Starfighter class, the second 
was intended to replace aircraft such as the 
Fiat G.91. A large number of designs and 
concepts were proposed by American, British, 
Dutch, French, German and Italian companies 
to answer these requirements. 

It was decided by the French Government 
that the Dassault Mirage IIV, the French 
entry into the competition, was to be built and 
tested. This was a monster of an aircraft, the 
design calling for no fewer than eight Rolls- 
Royce RB162 lift engines of 3525lb (1600kg) 


of thrust each, as well as a 13,9001b (6305kg) 
thrust SNECMA TF-104B turbofan for 
horizontal flight. This last engine was a 
development of the Pratt and Whitney JTF-10, 
the world’s first afterburning turbofan which 
was to later power the F-111 and F-14 Tomcat 
as the TF-30. However, before this aircraft 
could take shape, a great deal of testing and 
development work needed to be done. 


THE BALZAC V 


This is where we welcome back an old friend 
to the Mirage story, the very first Mirage III 
prototype, 001, unofficially nicknamed Balzac. 
Because the RB-162 lift engines for the Mirage 
INV would not be available until 1963 at the 
earliest, Dassault first built a smaller trials 
aircraft to test the concept by modifying the 
prototype Mirage III 001. Firstly, the 
prototype’s SNECMA Atar G.2 engine was 
replaced with a smaller and lighter Bristol 
Orpheus BOr 3 which produced 48501b 
(2200kg) of thrust. On either side of this, 
mounted in tandem pairs around the centre of 
gravity, eight Rolls-Royce RB108-1A lift 


The Balzac V 001 in vertical flight 
with the lift engine inlet and 
exhaust doors open. Dassault 


The Mirage T 01 in flight, note the 


much bulkier rear fuselage of this 
type to fit the TF106 engine. Dassault 


engines were fitted, providing 21601b (980kg) 
of thrust each. The lift engines had air intakes 
on the top of the fuselage with exhaust nozzles 
below, both of which were covered with 
retractable doors in wing-borne flight. Called 
the Balzac V 001, officially this time, the test 
aircraft began tethered hovering trials on 
October 12, 1962, in the hands of René Bigand, 
then made its first transition from vertical to 
horizontal flight on March 18, 1963, on its 17th 
flight. Test flying continued until the 125th 
sortie on January 10, 1964, when the aircraft 
crashed during a vertical descent and the test 
pilot, Jacques Pinier of the Centre d’Essais en 
Vol (CEV), was killed. The aircraft was 
repaired and began flying again in February 
1965 but was involved in a second fatal crash, 
again during a descent at low level, on 
September 8 of that year. As the Mirage IIV 
had now been completed and test flying had 
begun, the Balzac was not repaired this time. 


THE MIRAGE IIIT 

The SNECMA TF-104B was tested in a 
specially modified Mirage, called the Mirage 
IIIT: This was a test version of the engine, 
without afterburner, which produced 104171b 
(4725kg) of thrust. The larger bulk of the 
engine required a great deal of modification to 
the rear fuselage which lost its familiar area 
rule ‘waist’. Jean Coureau flew the Mirage IIIT 
01 with this engine for the first time on June 4, 
1964. The TF-104B was replaced by the 
afterburning TF-106 of 198421b (9000kg) 
thrust and Jean Coureau again made the first 
flight of the aircraft in this form at Istres on 
January 25, 1965. The turbofan engines 
proved problematic in development, flame 


The Mirage III-V 01 in vertical flight with the lift 


The Mirage Ill-V 01 as she is today, in the 
Musée de l'Air et de l'Espace at le Bourget. 
Constance Redgrave 


outs, particularly on take off, were frequent, 
leaving Jean Coureau to frequently walk back 
from the runway. The problems were 
unsurprising. The engine technology was 
brand new and the use of an afterburning 
turbofan was an attempt to harness the better 
fuel economy and cruise performance of 
turbofans in a military configuration for the 
very first time. The Mirage IIIT 01 was to 
continue flying in test and development 
programmes until 1970. A second aircraft was 
proposed to test the equipment for the Mirage 
IIIV but was never built. 


THE MIRAGE IIIV 

At 59ft 5in (18m) in length, the Mirage IITV was 
a large aircraft for a fighter, but was otherwise 
similar in design to the other aircraft in the 
Mirage family. It had just sprouted a bit to fit 
the additional engines. The first of two 
prototype Mirage IIIVs built began vertical 
flight trials on February 12, 1965, at Melun- 
Villaroche in the hands of René Bigand. Before 
transition flights began, a larger SNECMA 
TF106 A3 horizontal flight engine was fitted, 
producing 167501b (7598kg) of thrust. The first 
successful transition from vertical to horizontal 
flight was made by Jean-Marie Saget on March 
24, 1966, and flew supersonically, reaching 
Mach 1.32 later that year. 

The second prototype was fitted with an 
even more powerful TF306 afterburning 
turbofan which produced 185001b (8391kg) of 
thrust. Flight trials with this aircraft began in 
June 1966 and a level speed of Mach 2.04 was 
reached on September 12 the same year. 
Lateral control in the hover remained 
problematic, and had been a poor 
performance feature of the Balzac trials too. 
The second prototype was lost in an accident 
on November 28, 1966, which effectively 


ended the programme. The first Mirage IIV 
is preserved on public display in the Musee 
de l’Air at Le Bourget in Paris. 

None of the designs proposed were found 
to fulfil the needs of AC/169a completely, but 
in the results released by NATO in May 1962, 
the Hawker P.1154 won the technical 
competition and the Mirage INV won the 
industrial and work share element, so the two 
designs were considered joint winners. 
However, the NATO committee of armaments 
found little common ground for joint 
development of the two designs in August 
1962. The French withdrew from the AC/169a 
competition shortly after this, and the British 
cancelled the Hawker P1154 project in 1965. 
So ended one of the most interesting, certainly 
ground breaking developments of the Mirage. 
It is to this day the fastest vertical take off 
aircraft in the world and despite its 
cancellation, remains an amazing achievement. 


MIRAGE G 


With the vertical take off programme being 
shelved in 1966, there was a gap in the future 
strike aircraft requirement for the French Air 
Force. A study begun in 1963 to produce a low 
level interceptor and strike aircraft had 
resulted in the Mirage F2. This was a two seat 
swept wing design, similar to a scaled up 
Mirage F1 and powered by the TF106 
afterburning turbofan. Jean Coureau first flew 
this aircraft on June 12, 1966, and it achieved 
Mach 2 on December 29. France’s withdrawal 
from NATO’s integrated defence policy in 
1966 meant that future priorities were to be 
based on national air defence, so a proposal 
was made to turn the Mirage F2 into a single 
seat interceptor. The Mirage F3 was to be 
powered by the same TF306 as the Mirage 
IIV, but was never built, as the development 


The two seat Mirage G8-01 and G8-02 in flight, 
showing the 22° and 70° wing sweep. Dassault 


of another Mirage was providing encouraging 
test results. This was the Mirage G, an aircraft 
intended to solve the air force requirement for 
short field performance not with a lift 
augmented swept wing as had been the case 
with the Mirage F2, but with a variable 
geometry or ‘swing’ wing. 

The design, by Jean-Jacques Samin and 
Jean-Paul Emoré, was approved by the Defence 
Ministry in February 1965 with a prototype 
being ordered on October 18. Several short 
hops were made with the prototype before its 
first full flight on November 18, 1967, the wing 
being moved back to 55° on November 24, then 
to the full sweep of 70° the following day. On 
December 8, Jean Coureau reached Mach 2.1 
with the wings fully swept, a remarkable 
advance in just three weeks. Despite this, the 
programme was abandoned in 1968, partly due 
to the dependence on an American engine, 
powered as it was by the TF306. The prototype 
was used in test flying until January 13, 1971, 
when it was lost in an accident. 

Two more developments of the concept 
were made, the first being the Mirage G4. 
Two were built under a contract issued in 
1968 as twin engined nuclear strike fighters 
powered by a pair of SNECMA Atar 9K-50 
turbojets, but while these were being built the 
requirement changed. The first aircraft was 
redesignated Mirage G8-01 and was 
completed as originally designed as a two seat 
aircraft. The second, Mirage G8-02, became a 
single seat aircraft, and both were intended as 
prototypes for a new generation of dedicated 
interceptors. The funding for this new aircraft 
was not forthcoming and the type did not 
receive a production order. However, on July 
13, 1973, the Mirage G8-02 did achieve Mach 
2.34, a record for a European aircraft that 
stood for many years. M Words: Tim Callaway 
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Fr. 


The Mirage IIIR had the new engine 
and repositioned cockpit of the Mirage 
IE, but featured a much longer nose 
for the five OMERA cameras. Dassault 


Strike & 
reconnaissance 


“DeVeloping. the breed with the Mirage IIIE,-R and RD 


With the first single and two 
seat versions of the Mirage in 
service, Dassault began to 
develop the aircraft to take 
advantage of the improvements 
available in avionics. Two new 
roles for the aircraft were 
envisaged, given its great speed 
and range, so the new models 
were tailored to fulfilling these. 
The first of these new aircraft 
was to result in one of the best 
multirole combat aircraft for 
many years, one which would 
form the basis of many export 
models of the Mirage. 


s the Mirage IIC was in 
production, its operational 
performance was being 
evaluated by the Armée de l’Aïr, 
which found its excellent speed 
and rate of climb to be entirely satisfactory, but 
the range on internal fuel and the reliability of 
the avionics to be lacking. A variety of drop 
tanks had been developed to extend the range, 
from the slim 500 litre supersonic version to 
the 1700 litre very long range tanks. The 
JL100R rocket pods were also combined with 
drop tanks to offer extended range for ground 
attack missions. While being successful, the 
external tanks were only seen as a temporary 
solution to the limited range of the Mirage. 
The avionics reliability issues were 
addressed by the introduction of a new radar 
and other systems that used new materials and 


The prototype Mirage IIIE 01. Note the under nose bulge for the Doppler navigation radar. Dassault 
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technology. Most of the tubes and germanium 
transistors used in the Mirage IIIC were 
replaced by silicium transistors, which had a 
dual advantage; they were lighter and smaller 
than the original parts, and were far less prone 
to overheating thus giving the new equipment 
a quantum leap forward in reliability. 

Dassault began developing a stretched 
fuselage, where an 11.8in (30cm) plug was 
inserted just behind the cockpit to increase the 
size of the avionics bay and the internal fuel 
tankage. This moved the cockpit forward, so 
the rear edge of the canopy was now level with 
the engine air intakes. Two roles were foreseen 
for the longer ranged aircraft, the first being as 
a nuclear strike and ground attack version of 
the Mirage for low level penetration missions, 
while still maintaining its high altitude 
interceptor capabilities, the second being that 
of high or low level tactical reconnaissance. 

A number of other changes were made to 
the airframe to adapt it to the new roles. The 
engine was improved again, this time to the 
SNECMA Atar 09C-3 which produced 136701b 
(6200kg) of thrust with improved fuel 
economy. On this engine, the old ‘eyelid’ twin 
petal style afterburner had been replaced by a 
much more efficient development featuring 18 
overlapping flaps to more closely control the 
exhaust nozzle. The main undercarriage legs 
were angled forward, enabling the carriage of 
avery large tank or an AN52 15 kiloton tactical 
nuclear weapon on the centre fuselage pylon. 

The modified undercarriage legs now 
cleared these large loads when they retracted. 
The forward fin fillet which housed the HF 
radio antenna was removed, but this cannot 


Five Mirage IIIRDs from ER 3/33 
‘Moselle’ at their home base of 
Strasbourg. Luigino Caliaro 


A close up of the camera fit in the nose of a reconnaissance Mirage, 
this one being a Mirage IIIRS of the Swiss Air Force. Luigino Caliaro 


Luigino Caliaro 


Mirage IIIE No 590 of EC 1/4 ‘Dauphiné’ comes in to land at Luxeuil. 


be used as an identification feature as it was 
re-established on some later export variants. 
The wing root was also modified with 
strengthened internal support and a thicker 
section to allow the carriage of much greater 
weapons loads. This was where the 
similarities between the two new models 
ended, their major roles dictating very 
different equipment be fitted. 


CAMERA MIRAGES 

Three prototypes of both the Mirage IIE, the 
strike attack variant and two of the Mirage 
IIIR, the reconnaissance aircraft were ordered 
on April 6, 1960, before the first Mirage IIICs 
even reached front line squadrons. The 
Mirage IIIR aircraft were fitted with the same 
navigation systems, instruments, radios and 
ground attack weapons delivery avionics as 
the Mirage IIC, all of which fitted easily into 
the new stretched airframe. The older avionics 
were fitted for reasons of speed and economy, 
but also because they were deemed sufficient 
for the task. Most of the Mirage IIIC’s 
electronics problems stemmed from the radar 
and its integration into the aircraft’s systems. 


Radar was not to be a problem for the Mirage 
MIR - it didn’t have one. Instead, the entire 
nose forward of the cockpit was stretched to 
accommodate five OMERA 31 cameras 
arranged to cover a wide angle below, forward 
and to either side of the aircraft. 

The cameras could be aligned and focussed 
in different patterns for high, medium and 
ultra-low level missions, along with a specific 
arrangement for night photography using 
flares. The flares were carried internally, 
ejecting downwards through tubes in the 
bottom of the fuselage, which were built into a 
magazine mounted where the cannon pack 
would be on armed versions of the aircraft. 
The first Mirage IIIR was flown by Jean 
Coureau at Istres on October 31, 1961, anda 
series of trials began, the success of which led 
to an order for 50 of the reconnaissance 
aircraft, the first production version flying for 
the first time on February 1 1963. 

At the time, the Armée de l'Air only had 
one specialist tactical reconnaissance wing in 
its inventory, 33e Escadre de Reconnaissance 
based at Strasbourg. The wing’s third 
squadron, ER 3/33 ‘Moselle’, undertook crew 


training at the Centre d’Expérimentations 
Aériennes Militaires (CEAM) at Mont de 
Marsan before receiving their first Mirage 
IIIRs on June 7, 1963. The wing’s second 
squadron, ER 2/33 ‘Savoie’, also moved on to 
the Mirage IIR in January 1964, before ER 
1/33 ‘Belfort’ completed the wing’s conversion 
in April 1968. Production of the 50 Mirage 
IIRs ran from 1963 to 1965, and it was 
replaced on the production lines by the second 
generation reconnaissance Mirage, the HIRD. 

While the Mirage IIIR was still under test, 
it was decided to offer a version fitted with 
some of the new avionics that were going into 
the strike attack Mirage IIE. First among 
these, and the easiest identifier of the new 
version, was the inclusion of the CSF Marconi 
Doppler navigation radar in a bulge under the 
nose, behind the cameras. This was combined 
with the fitting of the CSF 97 upgraded gyro 
gunsight from the IIE, and a new automatic 
camera control facility. Lastly, provision was 
made to fit the Telecom Ltd developed 
Cyclops infrared tracker in a fairing under the 
fuselage to increase the aircraft’s night and 
bad weather capabilities. > 
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The Armée de l'Air was duly impressed by 
the increase in the mission performance of 
the Mirage IIIRD and ordered 20, which were 
built between July 1967 and January 1969. 
Again, ER 3/33 ‘Moselle’ was the first unit to 
receive the new aircraft in April 1968 when 
deliveries began. As its pilots converted on to 
the improved type, their IRs were 
distributed to the other units of the wing, 
bringing them up to full strength. Other than 
CEAM, ER 3/33 was the only Armée de l'Air 
unit to use the Mirage IIIRD until it was 
retired in July 1988. The other two wing 
squadrons retired their Mirage IIIRs earlier, 
ER 1/33 in May 1986 and ER 2/33 earlier still 
in July 1983. As will be seen in the export 
variants list later in this magazine, the Mirage 
IIR and RD spawned a number of very 
successful variants for other countries. 


-P P 


STRIKE ATTACK 


While the development, testing and 
production of the reconnaissance Mirage was 
going on, the Mirage IIE was also taking 
shape. As already mentioned, the internal 
fuel capacity had increased to 3330 litres, 

but it was in the new avionics and 
strengthened airframe that the real 
developments lay. The most important 
development was the new CSF Cyrano II 
200kW I/J band radar with a steerable 
Cassegrain antenna which offered both air-to- 
air and air-to-ground modes. This featured 
transistorised components in place of the 
earlier tubes, ran significantly cooler as a 
result and was much more reliable. This 
development had come out of the work on the 
twin engined Mirage IV nuclear bomber, as 
had the CSF Marconi navigation computer. 


APTE D 


The new electro-mechanical computer was 
specifically developed for the Mirage IIE as 
that fitted to the Mirage IV was simply too 
large. It was programmed through an optical 
reader which took data from perforated cards, 
allowing the pilot to select and run different 
programmes from a simple control in the 
cockpit. The navigation information was 
displayed to the pilot on an instrument not 
unlike a modern VOR/ADF, giving both 
waypoint and distance to target information. 
The CSF Marconi Doppler radar mounted 
under the nose gave accurate speed and drift 
data to the central computer, but also allowed 
for low level penetration and terrain avoidance 
at night and in bad weather, displaying its 
information on a head down display. 

A Thomson BU radar warning receiver was 
fitted in the tailfin, to supply threat warnings to 
an indicator in the cockpit. The navigation 
system from the Mirage IIIC was updated with 
a Bezu CCV 180 gyro and Crouzet 22 data 
collector replacing the earlier units, it had 
been hoped that an inertial platform would 
have been available, but the technology was 
insufficiently advanced. All of this information 
was fed to the CSF 97 electro-optical sight 
which could display aiming and target solution 
information for both air-to-air and air-to-ground 
weapons, including dive bombing, low altitude 
release and LABS deliveries. Navigation and 
approach information could also be displayed. 
Lastly, NATO’s radio based Tactical Navigation 
system, TACAN, was also fitted. All of these 
improvements were fitted into a cockpit with 
much improved ergonomics, which combined 
to significantly reduce the pilot’s workload. 


j The later Mirage IIIRD had the under nose 


Doppler radar of the Mirage IIIE. This aircraft 
is from ER 3/33 ‘Moselle’, the only Armée de 


2e Escadre de Chasse, Dijon Longevic 
EC 1/2 ‘Cigognes’ - 1968 to 1983 
EC 3/2 ‘Alsace’ - 1968 to 1985 


3e Escadre de Chasse, Lahr Hugsweier 
and Nancy Ochey 


EC 1/3 ‘Navarre’ - 1965 to 1993 
EC 2/3 ‘Champagne’ - 1965 to 1990 
EC 3/3 ‘Ardennes’= 1987 to 1994 


4e Escadre de Chasse, 

Luxeuil Saint Sauveur 

EC 1/4 ‘Dauphiné’ - 1967 to 1988 
EC 2/4 ‘La Fayette’ - 1966 to 1988 


13e Escadre de Chasse, 
Colmar-Meyenheim 

EC 1/13 ‘Artois’ - 1965 to 1977 
EC\2/13 ‘Alpes’= 1965 to 1992 


The new structural strength designed into 
the airframe, particularly in the wing and wing 
root, was partly to withstand the much great 
aerodynamic forces encountered at low level. 
It also made it possible to operate with much 
greater payloads, the aircraft being capable of 
lifting up to 8800lb (4000kg) of external load. 
Fitting it all onto the five pylons on the 
airframe was the problem, and such solutions 
as 500 litre external fuel tanks capable of 
acting as racks for four 570lb (260kg) bombs 
were introduced. Aside from the weapons that 
the Mirage IIC could carry, the Mirage IE 
could also operate with the AS 37 Martel air- 
to-surface anti-radiation missile and as 
previously mentioned, the AN-52 tactical 
nuclear bomb. 

More advanced versions of the Matra R550 
Magic and AIM-9 Sidewinder infrared guided 
missiles were available, the aircraft 
electronics being updated to handle them. A 
wide range of conventional bombs and 
mission specific equipment like 
reconnaissance pods could also be carried, 
making the Mirage IIE a truly multirole 
aircraft. The prototype first flew at Istres on 
April 5, 1961, in the hands of Jean Coureau, 
nearly seven months before the similarly 
developed Mirage IIR. However, due to the 
vastly more complicated nature of the 
electronics and avionics, the first production 
Mirage IIE, No. 401, did not fly until January 
14, 1964, some 11 months after the first 
production Mirage IIR. 


A sideview of Mirage IIIE No. 587 of EC 
1/13 ‘Artois’, this aircraft is now preserved 
in the Luftwaffenmuseum at Gatow in 
Berlin. Keith Draycott 


this aircraft was air defence. Luigino Caliaro 


By the time the Mirage IIE entered 
service with EC 2/13 ‘Alpes’ at Colmar- 
Meyenheim on April 1, 1965, the Mirage HIR 
had been in service for nearly two years. I 
mention this not to denigrate the Mirage INE, 
but to underline the significance of this aircraft 
and its capabilities. For the Armée de l'Air, this 
aircraft represented an enormous investment 
as well as a tremendous increase in capability. 
A total of 183 were built for the Armée de l'Air 
which were to fully equip four wings, the last 
not leaving service until May 1994 when EC 
3/3 ‘Ardennes’ retired their last aircraft. 


One of the drivers behind the 
development of the Mirage IIIE was 
the need for a tactical nuclear 
strike aircraft. Here the prototype is 
carrying an aerodynamic test 
model of the AN-52 15 kiloton 
nuclear weapon. Dassault 


There was one last change the Mirage IIE 
introduced to the aircraft that must be noted. 
From 1968 onwards, the previously brightly 
polished all natural metal finish was replaced 
by a grey and green over light grey 
camouflage, better suited to its low level roles. 
At the same time, many of the remaining air 
defence aircraft were repainted into a medium 
blue over light grey air superiority scheme. 

The Mirage IIE was the most produced 
version of the original aircraft, with 523 being 
built and delivered to both France and 
customers around the world. The 
performance and capability achieved in this 
version of the aircraft was to lead to a wide 
variety of subtypes, the designation of which 
sometimes is a little confusing, as elements of 
the Mirage IIIE airframe and avionics were to 
be applied to other versions with different 
model numbers. The total of Mirage IIIEs 
produced was impressive for an aircraft of the 
day, especially for one built outside China, the 
Soviet Union or the US. This number was to 
be beaten only by the ground attack version of 
the airframe, and the subject of the next 
article, the Mirage 5. Words: Tim Callaway 
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FIRST MIG DOWN 
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Yoram Agmon of 101 Squadron made history on July 14, 1966 when he scored a double first. He became the first 
Israeli pilot to claim a MiG 21, and was the first pilot to shoot down another aircraft in the IDF/AF’s latest fighter, the 
Mirage IIICJ, known as the Shahak. Flying low over the Yarmouk Gorge, Agmon intercepted a pair of Syrian MiG 21s, 

downing the lead aircraft with exactly 101 cannon shells, the Syrian pilot ejecting. Yoram Agmon and his aircraft, 
Shahak 59, went on to achieve ace status with 13 confirmed kills. 
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Licence 
productio 


Switzerland and the Mirage 


Switzerland was looking to 
replace its de Havilland 
Vampires and Venoms as the 
1950s drew to a close. The 
aircraft it required would have 
to have some very specific 
performance capabilities due to 
the unusual nature of their 
operational environment. A 
much modified version of the 
Mirage provided the solution. 


arly in the Mirage development, 
Mirage IITA 06 had undergone 
trials to demonstrate an ability to 
operate from semi-prepared 
rough strips. This attracted the 
interest of the Swiss Air Force (Luftwaffe, 
Forces Aériennes, Forze Aeree, and Aviatica 
Militara in the languages of that nation) 
which conducted its own trials with Mirage 
IIA 06 and Mirage IIC 01 at Unterbach in 
January 1960. The success of these trials 
led to a contract for 100 Mirage IIIs being 


The cockpit of a Swiss Mirage IIIS interceptor 
seen as part of a simulator now on display in 
the Payerne Airbase Museum. Rama 
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The one and only Mirage IIICS, J-2201, was supplied to Switzerland in 1962 to take part in 
development and weapons trials. Swiss Air Force 


issued in June 1961. The aircraft were to be 
built by Fabrique Federale d’Avions (FFA) 
and the Atar engines by Sulzer AG with a 
number of important changes to the 
equipment of the aircraft. 

The first major change was the adoption of 
the Hughes Tactical Attack and Navigation 
radar, the TARAN 18, along with US avionics 
which required wiring changes throughout 
the airframe. This was to provide 
compatibility with the HM-55 Falcon semi- 
active radar homing (SARH) missile, 225 of 
which were delivered between 1966 and 1969 
and was an export version of the Hughes 
GAR-11A Falcon missile. The Swiss aircraft 
were also to be able to carry the AIM-9 
Sidewinder and the Aérospatiale AS.30 air-to- 
surface missile as well as a range of ground 
attack weapons and drop tanks. 


CAVERNS AND ROADS 


The structure and undercarriage were 
strengthened to accommodate the needs of the 
Swiss operating environment. Aside from using 
conventional airfields, the Swiss also have a 
number of underground bunkers in caverns in 
the mountains for aircraft hangarage. Space in 
these is at a premium, so the aircraft are often 
moved about by crane and four lifting points 
had to be included for this. The nose cone had 
to fold and the nosewheel leg extend, for the 
same reason of lack of space. Short strips 
based on lengths of road are also used, so 
Swiss Air Force aircraft need short take off 
and landing capabilities from these rough 
strips. Finally, the terrain itself means that fast 
rates of climb are often required for aircraft 
after take off. To provide this, the structure was 
also modified to allow the fitting of powerful 


Mirage IIIS J-2315 in the early all natural metal scheme carrying AIM-9 Sidewinders and 500 
litre drop tanks. Luigino Caliaro 


Vel Bei) une 


This view of upgraded Mirage IIIRS R-2114 show 


s clearly why rate of climb and short take off 
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are important in Swiss military aircraft. The terrain is magnificent. Luigino Caliaro 


Mirage IIIS J-2315 impressively deploys the 
four RATO bottles the type could be fitted with 
to make short take offs. The all natural metal 
scheme has now been replaced by an air 
superiority blue/grey scheme. Luigino Caliaro 


dispersed sites and operate from roads, 
as demonstrated by this Mirage IIIRS. 
Luigino Caliaro 


The space requirement of dispersed cavern bases was the reason behind many of the Swiss 
modifications to the Mirage such as the folding nose. Here a Mirage IIIRS is towed from such a 
hangar. Note the canard foreplanes from the 1985 upgrade programme. Luigino Caliaro 


Rocket Assisted Take Off (RATO) equipment 
in addition to the SEPR rocket motor. 
Interestingly, when the rocket motor was not 
fitted an adaptor containing an additional fuel 
tank of the same shape was fitted in place. 

In short, the rugged Swiss environment 
demands aircraft with similar capabilities to 
carrier based machines, so the Mirage 
structure also had to be stronger to meet these 
demands. In effect, although it looked like a 
Mirage III, the Swiss aircraft were almost a 
new design and the costs of production rose 
alarmingly. So much so that the order was 
reduced to 56 aircraft initially, but four more 
two seat trainers were acquired later. 

The first Mirage III delivered to 
Switzerland was J-2201 in 1962, a Mirage IIIC 
redesignated Mirage IIICS for the purpose. 
This was a standard production aircraft refitted 
to take part in a variety of trials for the Swiss 
Air Force, including the weapon separation 
characteristics of the HM-55 missile. The first 
time the missile was released was in 1964 at 
the French test centre at Cazaux, while further 
launch trials using the TARAN 18 radar took 
place at White Sands Missile Range in New 
Mexico through 1965 and 1966. 

While the weapons system was being 
tested, the first two of the modified single seat 
aircraft were taking shape in France, not based 
on the Mirage IIIC, but on the IIE airframe 
with its extended nose and greater capabilities. 
These two aircraft were delivered on February 
28 and June 1, 1964, the second aircraft being 
sent to Holloman Air Force Base in New 
Mexico to take part in the continuing missile, 
radar and weapons trials until August 1966. 


These two French built examples were 
followed by a further 34 aircraft from the FFA 
production line in Emmen between October 
1965 and February 1969. Known as the 
Mirage IIIS, these aircraft were to form the 
backbone of the Swiss interceptor and strike 
force, entering service with Fliegerstaffel 16 
and 17 at Payerne on March 2, 1968. Although 
the Mirage IIIS was wired to allow carriage of 
both the Swiss and French tactical nuclear 
weapons, with the Swiss programme being 
abandoned and the French weapons never 
being purchased, this system was never used. 


RECONNAISSANCE 
AND TRAINING 


The next development for the Swiss Air Force 
was its own reconnaissance variant, the 
Mirage IIIRS. These had all the airframe and 
structural modifications of the interceptor, but 
the radar nose was replaced with a camera 
nose similar to that of the French Mirage IIR. 
A centreline reconnaissance pod could also be 
carried to increase the coverage by this 
aircraft in a single pass, and added rearward 
facing cameras. Again, the first of this type 
was built in France and delivered on July 27, 
1967. It was followed by 17 more aircraft from 
the FFA production line, all supplied to 
Fliegerstaffel 10 at Dubendorf between 
March 1968 and June 1969. Fliegerstaffel 16 
moved to Stans, and the reconnaissance 
aircraft of Fliegerstaffel 10 were divided into 
flights between the three airfields to 
supplement the fighter bomber force. 

The two seat trainers for the Swiss Air 
Force included two Mirage IIIBS aircraft that 


had been part of the original order and had 
been delivered in November 1963. These 
aircraft also had much of the strengthening of 
the other Swiss aircraft. Two more IIIBS 
aircraft were built, the first in France in 1970, 
the second assembled by FFA from French 
built parts in 1972. The last two aircraft 
acquired by Switzerland were a pair of 
Dassault built Mirage HIDS trainers delivered 
in January and February 1983 to supplement 
the Swiss trainer force. 


UPGRADE AND FAREWELL 


The purchase of the two new trainers came in 
the light of a decision in 1984 to upgrade the 
Swiss Mirage fleet and extend its in-service 
life. From 1985 the remaining 30 Mirage IIIS 
aircraft were further strengthened and 
refurbished, then fitted with canard 
foreplanes based on those of the Kfir but 
designed and built by RUAG in Switzerland. A 
new US TRACOR AN/ALE-40 chaff and flare 
countermeasures dispenser was fitted to the 
rear fuselage and several avionics systems 
were upgraded, as was the Martin Baker 
ejection seat. In this form they were known as 
the Mirage IIIS C.70. Several of the Mirage 
HIRS aircraft were similarly adapted later, as 
were the remaining two seat trainers, the 
canard foreplanes improving both landing and 
take off performance. The last Mirage IIIS 
fighters were retired in 1999, replaced, as with 
the Australian Air Force, by the F-18 Hornet. 
The remaining reconnaissance and trainer 
versions of the Mirage were to continue in 
service until 2003 when they too were retired. 
E Words: Tim Callaway 
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specialist 


The Mirage 5 
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Israeli experience in operating the Mirage ITICJ prompted it to enquire of Dassault whether a simplified 
day only fighter version of the Mirage IIE with increased ground attack capability was feasible. The 


VAE. 


company study was to result in the most produced version of the Mirage delta series, the Mirage 5. 


he whole concept behind the 
Mirage 5 came from the fact that 
the Israeli Air Force was fighting 
largely day wars in good weather. 
Rare was the need for night or all 
weather capabilities or advanced radars, and it 
already possessed those capabilities in its 
Mirage IIICJs. What it wanted was a much 
simpler aircraft, something cheap, easy to 
maintain and most importantly in its tactical 
situation, fast to turn around between sorties. 
In the mid-1960s the Israeli Government 
enquired if it would be possible to pull all the 
advanced avionics and radar from the new 
Mirage IIE, replacing them with simplified 
systems such as a basic ranging radar, an 
increased weapons load and more internal fuel. 
On July 9, 1965, the Dassault general 
technical department began a study which 
determined that removing the avionics and 
radar would cut almost 10001b (454kg) off the 
weight of a Mirage IIE, reduce the price by 
around $200,000 per aircraft and reduce the 


maintenance hours required per flying hour 
significantly, making the aircraft cheaper to 
operate and faster to turn round between 
sorties. An additional pair of pylons could be 
mounted just behind the main undercarriage 
units at the junction of the wing and fuselage, 
bringing the total weapons load up to 88001b 
(4000kg). 

The mounts required by these extra pylons 
were simple to work into the already tough 
structure and the rugged airframe would 
maintain its rough field capabilities even with 
the extra load. On top of all this, an additional 
545 litres of fuel could be accommodated 
inside the fuselage in the former avionics bay, 
giving the Mirage 5 as it was now known, a 
significant range increase as the overall fuel 
capacity was increased by 32%. 

This response was exactly what Israel was 
looking for, and on April 7, 1966, it signed a 
contract with Dassault for 50 Mirage 5J 
multirole aircraft, plus a pair of Mirage 5DJ 
two seat combat trainers. The new aircraft was 


Pa 


The prototype Mirage 5 01, confusingly named M5 on the nose, carrying AIM-9 Sidewinder missiles, air- 
to-ground rocket pods combined with external fuel tanks and a 1300 litre centreline tank. Dassault 
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some 1ft 7.5in (50cm) longer than the Mirage 
IIE, due to the large nose radome being 
deleted and a longer, slender nose substituted. 
The longer nose was used to house the 
navigation and attack avionics, while the pitot 
head was repositioned below the nose to allow 
for the fitting of a simple ranging radar. This 
fed its information to the same CSF 97 sight 
as in the Mirage IIE, allowing air-to-air and 
air-to-ground target and aiming information to 
be displayed. 

In air-to-ground mode, the sight and its 
attendant computer could calculate and display 
accurate aiming information for both level and 
dive bombing, rocket and cannon attacks and 
supply basic target information for missile and 
cannon aiming in air to air mode. This was 
more than sufficient for most day operational 
sorties, the aircraft only being limited at night 
or in very bad weather. As an option, a single 
OMERA camera could also be installed in the 
nose inclined at 20° to the horizon to give a 
limited reconnaissance capability. The Mirage 
5 could carry and deliver all the ground attack 
weapons of the Mirage IIE, as well as 
operating as a fighter armed with two AIM-9 
Sidewinders or Matra R550 Magic infrared 
seeking missiles in addition to its two 30mm 
DEFA cannon. On top of all this, the aircraft 
was still capable of Mach 2, but its reduced 
weight caused an increase in acceleration and a 
decrease in turning radius. In short, Dassault 
had effectively reinvented the Mirage. 

The new Mirage has caused some 
nomenclature confusion, as in the early days 
of its development it was referred to as the 
Mirage V and the Mirage M5. Indeed, on the 
nose of the prototype appeared the logo 
‘Mirage M5’ and on the next 50 production 


Fourteen of the Mirage 5Js intended for 
Israel sit, embargoed, in France. Dassault 


A two seat Mirage 5, this one a 5MD, one of 
three ordered by the Zaire Air Force in 1975. 
Dassault 


The Mirage 5 was exported widely, this is a 
Mirage 5COA of the Colombian Air Force. 
Dassault 


aircraft as ‘Mirage M5]J’. However, it is most 
commonly referred to as the Mirage 5, the 
letters after the number denoting the sub type 
or role and customer, but not always in that 
order. It must be said, given the fact that 
modern avionics are so much smaller and 
lighter than their 1960s counterparts, the 
ability to fit equipment into the Mirage 5 
means that in some customers’ cases the 
simple lightweight ground attack fighter has 
greater capabilities than the Mirage IIIE, even 
in its upgraded form. Dassault has maintained 
its model numbering scheme, but it is often 
essentially meaningless, an identifier for 
spares only. 

A number of customers have ordered 
Mirage 5s with fully functional multi-mode 
radars and nose radomes, surely making them 
Mirage IIE derivatives. However, what it does 
mean is that the easiest and best way to 
correctly identify a Mirage is to go and look at 
the manufacturer’s plate in the cockpit. Given 
the state of the after-sales upgrade package 


Despite the Agave radar nose, these are Mirage 5s, a row of Pakistan Air Force Mirage 
5PA3s specifically equipped for anti-shipping missions with the Exocet missile. Dassault 


The bomb load of the Mirage 5 was 
prodigious, as shown on the 
prototype. The underwing fuel tanks 
have been adapted to carry up to 
four bombs, a system developed 
earlier for the Mirage IIIE. Dassault 


3e Escadre de Chasse, Nancy Ochey 
EC 3/3 ‘Ardennes’ - 1974 to 1977 


13e Escadre de Chasse, Colmar- 
Meyenheim 

EC 2/13 ‘Alpes’ - 1977 to 1994 

EC 3/13 ‘Auvergne’ - 1972 to 1993 


“ON TOP OF ALL THIS, THE AIRCRAFT WAS STILL CAPABLE OF MACH 
2, BUT ITS REDUCED WEIGHT CAUSED AN INCREASE IN 
ACCELERATION AND A DECREASE IN TURNING RADIUS.” 


market, and the cannibalisation of existing 
aircraft for parts and major components, even 
this may not be much help. It may already 
have been noticed in the images on this page 
that the HF radio antenna fin fillet from the 
Mirage IIIC made a return on the Mirage 5, 
well, some of them. As will also be seen 
elsewhere in this magazine, some of the 
Mirage 5 variants are externally 
indistinguishable from the Mirage IIE. 

The prototype Mirage 5 flew for the first 
time on May 19, 1967, at Melun Villaroche 
with Hervé Leprince-Ringuet at the controls. 
Production of the Israeli order immediately 
followed, and was famously subject to an arms 
embargo levied by the de Gaulle Government. 
What happened in Israel to recover from this 
loss is covered later in this magazine, but 
suffice to say here that a refund was paid to 
Israel and in October 1971, the French 
Government purchased the 50 aircraft for 
service with the Armée de l'Air as the Mirage 
5E Israel went on to produce 50 of its own 


version of the aircraft, called the Nesher in 
IDF/AF service. 

Dassault also adapted the design to 
produce the Mirage 5R reconnaissance and 
5D two seat trainer, although these models 
were even closer to their Mirage III 
equivalents. This odd end to the first order 
did not stop the Mirage 5 becoming the most 
widely exported aircraft in Dassault’s history, 
a total of 531 being built for service in 13 
countries. This does not include the Israeli 
produced aircraft and their subsequent sale to 
Argentina. As already mentioned, the Mirage 
5 was modified by Dassault to meet any 
specification and equipped with any avionics 
and radar packages the customer preferred to 
use. This has lead to a bewildering number of 
sub types and designations, but these are all 
listed in this magazine. The Mirage 5 renewed 
the success of this lithe fighter, maintaining 
its iconic status in France and increasing its 
fame and popularity around the world. I 
Words: Tim Callaway 
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Almost as soon as the Mirage III was in development, international interest in the aircraft was aroused 
by its potential, performance and relatively low cost. Several nations built it under licence but 17 more 
bought the Mirage III and 5 from France, leading to a mass of different model designations as the 
aircraft was adapted to the customer’s particular needs, truly making it a fighter for the world. 


ABU DHABI 

(UNITED ARAB EMIRATES) 

Abu Dhabi placed an order for 12 Mirage 5AD 
single seat attack aircraft in September 1972, 
supplementing these with an order for two 
Mirage 5DAD two seat trainers in 1974. The 
neophyte Abu Dhabi Air Force (ADAF), now 
the largest element of the United Arab Emirates 
Air Force, lacked both training resources and 
pilots at the time of the purchase, so it was 
arranged that pilots from Pakistan would 
operate the aircraft and that Pakistan could 
lease the fighters in an emergency. 

With the arrival of the first two Mirage 
5DAD two seaters, the training and pilot 
supply situation eased so that in 1976 and 
1977, one more Mirage 5DAD was purchased, 
along with three Mirage 5RAD single seat 
tactical reconnaissance aircraft. Later that 
year, a further 14 Mirage 5EAD multirole 
fighter aircraft were purchased, these being 
very similar to the Mirage IIE with the 
Cyrano radar nose. These aircraft were used 
by the I and II Shaheen Squadrons based at Al 
Dhafra Air Force Base until, in 1989, the first 
of the Mirage 2000s arrived and began to 
replace them. 


ARGENTINA 

The Argentinean Air Force (Fuerza Aérea 
Argentina or FAA) was searching for a new 
fighter toward the end of the 1960s. 
Competitive trials were held, from which the 


Mirage was selected and an order for 10 
Mirage IIFA single seat fighters and two 
Mirage IIIDA two seat trainers was placed in 
October 1970. The first aircraft from this 
order flew after reassembly in Argentina in 
July 1973, and was followed by an additional 
order for seven more Mirage IIIEAs in 1977 
which arrived in 1979. 

The second order had been placed because 
during 1977 tensions between Argentina and 
Chile had grown to the point that by mid-1978 a 
war seemed likely. This possible conflict 
highlighted the FAA’s lack of ground attack 
aircraft and interest was shown in acquiring the 
Mirage 5. As will be described later in this 
magazine, Israel had completed 50 single seat 
and 10 two seat Mirage 5Js, called the Nesher, 
which had entered service with the Israeli Air 
Force in 1971. These aircraft had operated with 
great success as day fighters and ground 
attack aircraft, but were already being replaced 
with the more powerful Kfir, essentially a 
Mirage 5J with a General Electric J79 engine. 

The refurbished Neshers were therefore 
available relatively cheaply, so in 1978 35 single 
seat and four two seat aircraft were ordered, 
known in Argentina as the Dagger A and B. 
During the Falklands War, the urgent need to 
replace the losses these aircraft suffered was 
met by the delivery of an additional 10 Mirage 
5P aircraft from Peru on June 6, 1982. These 
were too late to take part in the conflict, and 
were blended into the Dagger fleet by being 


Saudi Arabia ordered 32 Mirage 5SDEs. These were painted in 
the colours of the Royal Saudi Air Force and paid for by Saudi 
Arabia, but delivered to the Egyptian Air Force. Dassault 
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allocated the serial numbers of the aircraft that 
had been shot down. 

A further batch of 19 Mirage IIICJ single 
seat radar equipped interceptors and three 
Mirage IIIBJ two seat trainers were 
refurbished in Israel from aircraft they had in 
storage and delivered to Argentina by ship on 
December 18, 1982. Two of the original order 
of Mirage IIIEAs had also been lost during the 
Falklands War, a loss made good by the 
acquisition of two ex-French Air Force Mirage 
IIIBE two seat trainers towards the end of 
1982. Today, three units of the FAA, all based 
at Tandil Military Air Base in Buenos Aires 
Province, still operate the Mirage in its 
various forms. 

The 6th Air Brigade is made up of three 
squadrons. The 1st Fighter-Bomber Squadron 
has the remaining seven Mirage 5Ps, which 
have since undergone an upgrade programme 
to become the Mirage Mara. The 2nd Fighter- 
Bomber Squadron operates 11 single seat and 
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A Mirage 5AD single seat attack aircraft of the Abu Dhabi Air Force. An Argentine Air Force IAI Dagger A in its original scheme as delivered 
Dassault from Israel. Fuerza Aérea Argentina 
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A Mirage IIIEA of the 3rd Air Two of the Mirage IlICJ single seat radar 
Interceptor Squadron of the equipped interceptors refurbished in Israel 
Argentine Air Force. Via Jose Matos and supplied to Argentina in December 1982. 
Fuerza Aérea Argentina 


three two seat IAI Dagger airframes, now BRAZIL single seat Mirage IIIEs and two more two 
known as Fingers after their last upgrade. The Brazilian Air Force (Força Aérea seat Mirage IIIBEs, again all ex-Armée de 
Interestingly, the upgrade programme had Brasileira or FAB) selected the Mirage as their  l’Aïr aircraft, were sold to the FAB. These 
begun when the Falklands War broke out, and interceptor and ordered 12 Mirage INEBR were much modified aircraft with improved 
was aimed at equipping the Dagger with new single seat and four Mirage IIIDBR two seat avionics and canard foreplanes, known as the 
avionics and a head up display to bring them trainers on May 12, 1970. Pilots and ground Mirage IITEBR-2 and IIIDBR-2 respectively. At 
up to Kfir C2 standard and beyond. crews were trained in France before the first the same time the remaining single and two 
Since some of the equipment was of British aircraft of the order was handed over on May seat aircraft from the original orders were 
manufacture and an arms embargo was in 31, 1972, the Brazilian designation for the upgraded to the same standards. 
place up until the 1990s, the Finger upgrade types being the F-103E for the interceptors and These early Mirage aircraft were all 
programme was delayed. It eventually took F-103D for the trainers. In 1978, four more F- intended to be replaced by the F-X fighter 
place in several stages, finally reaching the 103Es were ordered, along with two Mirage competition in the early 2000s. Delays to this 
Finger IIIB standard of today with the IIBE two seat trainers to replace the losses of project meant that, in 2005, 12 ex-Armée de 
replacement of the intended British avionics three of the original order. l'Air Mirage 2000s were purchased as an 
with those of French manufacturer Thomson- The two trainers were ex-Armée de l’Air interim solution and the earlier aircraft were 
CSE The last unit is the 3rd Air Interceptor aircraft, and given the designation Mirage retired. The Saab Gripen and Dassault Rafale 
Squadron equipped with seven Mirage IITEA IIIBBR, despite being identical to the IIDBRs are still the leading contenders to fulfil the 
single seat interceptors and a single Mirage previously purchased. In 1988, four more programme in 2012. > 


IIIDA two seat trainer. It is unclear as to how 
many of these airframes are from the original 
French built orders, and how many are 
Mirage IIICJ airframes supplied via Israel. 
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A Brazilian Air Force Mir INEBR-2 in 

on i h a i Bi a 30 : a th One of the original batch of 12 Mirage 
ee ee IIIEBRs for the Brazilian Air Force. Dassault 
Mirage in Brazilian service. Foto Reinor > : 


CHILE 

The Chilean Air Force (Fuerza Aérea de Chile 
or FACh) issued an urgent order for 16 
Mirage 50 aircraft in July 1979, in the face of 
rising tension between Chile and Argentina. 
As already mentioned, the Argentinean Air 
Force had already acquired the Mirage INEA 
and was procuring the Mirage 5J or Nesher 
from Israel in quantities. The Mirage 50 was 
powered by the SNECMA Atar 09K-50 engine 
of greater thrust, improving the Mirage’s take 
off and climb performance. The first batch of 
eight aircraft were ex-Armée de l'Air Mirage 
5Js taken from the batch of 50 aircraft 
originally built for Israel before being 
embargoed and given to the French Air Force 
instead as the Mirage 5F. 

These were upgraded to Mirage 50FC 
standard and delivered to Chile in June 1980, 
with the pilots and ground crew being trained 
in France prior to the first flight in Chile in 
August. In 1982, Chile purchased six more 
brand new Mirage 50C single seat radar 
equipped fighters along with three two seat 
Mirage 50DC trainers. In 1984, the Empresa 
Nacional de Aeronautica de Chile (ENAER, the 
national aeronautical company of Chile, formed 
from the maintenance wing of the FACh) 


began an upgrade programme for its Mirage 
fleet with the cooperation of IAI of Israel, which 
was offering a package of modifications based 
on its successful Mirage-derived Kfir fighter. 

Initial flight testing of a Chilean Mirage 
50 modified with canard foreplanes began in 
1986, the saw-tooth wing leading edge of the 
Kfir never being fitted to these aircraft. By 
1988, the first aircraft had been extensively 
modified with new radar and avionics systems 
housed in an extended nose and air-to-air 
refuelling capability. Budgetary limitations 
made the upgrades a slow process, the second 
aircraft being delivered in 1992 and three 
more by January 1994. Thirteen of the single 
seat Mirage 50FC and Cs, as well as two of the 
Mirage 50DC trainers were upgraded to 
become Mirage 50CNs, the aircraft now all 
being known as the ENAER Pantera. These 
were the last Mirage variants in Chilean 
service, replaced by the F-16 Fighting Falcon, 
the final aircraft being retired on December 
31, 2007. 

These were not the last Mirages purchased 
by Chile however. Prior to this, the Belgian Air 
Force had retired its fleet of licence built 
Mirage 5BA single seat and BD two seat aircraft 


in September 1991. As already mentioned these 
differed from their French counterparts in 
having mostly American built avionics. Belgian 
manufacturer SABCA (Société Anonyme Belge 
de Construction Aéronautique) began an 
upgrade of 15 of the Mirage 5BAs and five of 
the Mirage 5BDs, a programme called MirSIP 
(Mirage System Improvement Programme). 

This replaced all the aircraft’s radios, 
avionics and computers, including a new head 
up display, HOTAS configured cockpit and 
navigation and weapons delivery system. A 
new Martin-Baker zero-zero ejection seat was 
fitted, as was a single point pressure refuelling 
system. Chile elected to buy these modified 
aircraft in July 1994, along with four 
unmodified Mirage 5BRs, the Belgian single 
seat reconnaissance variant, and an additional 
Mirage 5BD two seat trainer, all from retired 
Belgian Air Force stocks. 

These last five aircraft were intended to 
replace the Hawker Hunter FR Mk.71s then in 
service with Chile in the reconnaissance role, 
the sole two seater operating as the 
conversion trainer for this type. Once the 
MirSIP modified aircraft arrived in Chile, they 
were further adapted by ENAER with the 


A row of the SABCA 
Mirage 5M Elkäns of the | 
Chilean Air Force. Pablo 

Gonzalez collection 


assistance of IAI with the addition of a GPS 
and VOR/ILS navigation systems and the 
wiring to accept the IAI Python and Shafrir 
air-to-air missiles. In this form, the new 
Mirages were known as the SABCA Mirage 
5M Elkan, the unmodified reconnaissance 
aircraft retaining their original designations. 
All of these aircraft were retired in 2006. 

The very last Mirage variants purchased 
by Chile were five ex-South African Air Force 
(SAAF) Atlas Cheetah E airframes, described 
earlier in this magazine. These had been 
retired by the SAAF in 1992, but in 2003 Chile 
bought five of the mothballed aircraft to act as 
a source of spare parts for its very similar 
ENAER Pantera. Discussions regarding the 
acquisition of a further seven airframes were 
begun but never completed before the 
Chilean Mirage fleet was retired. 


COLOMBIA 
In 1970, the Colombian Air Force (Fuerza 
Aérea Colombiana or FAC) ordered a total of 18 
Mirages from Dassault to replace the Canadair 
Sabres still in service. The order was made up 
of 14 single seat Mirage 5COA ground attack 
aircraft, two Mirage 5COR reconnaissance 
aircraft and two Mirage 5COD two seat trainers, 
the first of these, a Mirage 5COA, was delivered 
in September 1971. In 1981, Colombia was 
looking to replace the Lockheed T-33 Sliver 
Stars then in service and ordered 12 ex-Israeli 
Air Force single seat Kfir C2s supported by 
one two seat Kfir TC2 trainer. 

Financial problems and a US veto of the 
order delayed the delivery of the first Kfir C2 
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One of the two Mirage 50DC trainers 
upgraded to become a ENAER Pantera. 
Fuerza Aérea de Chile 


aircraft until April 1989, but since then all the 
aircraft have been upgraded to the Kfir C7 
and TC7 standard with the more advanced 
engine, computers, avionics and radar of 
that version. Part of the deal was that the 
existing Mirage 5COA fleet would also be 
refurbished and upgraded to Kfir C7 
standards, aircraft now known as Mirage 
5COAMSs for the single seat aircraft and 
Mirage 5CODM for the two seaters. 

With only two losses in 19 years of 
operation, the Kfir was popular for its 
reliability with the FAC, which used the 
aircraft in low level interdiction mission 


Fifteen ex-Belgian Air Force Mirage 5BAs and five Mirage 5BDs underwent a 
programme called MirSIP Once the MirSIP modified aircraft arrived in Chile, they 
were further adapted by ENAER with the assistance of IAI to become the SABCA 
Mirage 5M Elkan, seen here in their single and two seat forms. Juan Carlos Cicalesi 


against insurgents. So much so that in 2008 a 
further 11 Kfir C7s and three more Kfir TC7 
trainers were ordered, which again included 
an upgrade package for the new single seat 
aircraft and those of the existing fleet to be 
converted to Kfir C10 and C12 standard, while 
the two seaters became Kfir TC10s. The major 
difference between the Kfir C10 and C12 
standards is that the latter lacks the nose 
mounted Elta EL/M-2032 radar. The last of 
the Mirage 5COAMs were retired in 2008 and 
the 5CODMs in 2010. The remaining 20 Kfirs 
owned by the FAC are expected to remain in 
service for the foreseeable future. > 


A Mirage 5CODM, a Mirage 4COD upgraded to Kfir C7 standards, of the Colombian Air Force. 
Javier F Topper 
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One of the first Mirage 5COA ground 
attack aircraft delivered to the 
Colombian Air Force in 1971. Dassault 


ECUADOR 

In 1976, the administration of President 
Jimmy Carter blocked a deal between Israel 
and Ecuador to purchase 10 new build Kfir 
C2s. Since it could not have the aircraft it 
wanted, in the interim the Ecuadorian Air 
Force (Fuerza Aérea Ecuatoriana or FAE) 
purchased 18 Mirage F1 fighters from 
Dassault. With the lifting of military export 


restrictions in 1981, Ecuador went ahead and 
purchased 10 Kfir C2s from IAI, the first of 
which were delivered in March 1982. 

These aircraft were to see action during 
the 1995 Cenepa War between Ecuador and 
Peru. A further purchase of two Kfir TC2 two 
seat combat trainers was followed in 1997 by 
an order for two more Kfir C2s, a deal which 


A pair of Kfir CEs of the Ecuadorian Air Force, showing the extended radar nose. 


Fuerza Aérea Ecuatoriana 
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included bringing the FAE Kfir fleet up to 

Kfir C10 standard using the Kfir 2000 
programme with its modern avionics and 
radar as a basis for the upgrade. Altogether 18 
Kfirs were delivered between 1982 and 2000, 
five have been lost in that time, and of the 
remaining 12 single seaters, eight have been 
fully upgraded to C10 standard, known in the 
FAE as the Kfir CE. 

When Venezuela retired its Mirage 50EV 
and 50DV fleet in 2007, six airframes were 
donated to the FAE, three of each type. These 
were all delivered in 2009 and six of these will 
remain in service up until 2014, using four 
additional airframes as a source of spare 
parts. Most recently, in December 2010, a 
contract was signed between Ecuador and 
South Africa to purchase 10 single seat Atlas 
Cheetah Cs and a pair of two seat Cheetah D 
aircraft. The Cheetah was a South African 
development and upgrade programme based 
on its Mirage IIICZ aircraft and is described 
earlier in this magazine. 

The South African Air Force retired the 
Cheetah C and D fleet in 2008, but carefully 
preserved the airframes. Ecuador purchased 
the Cheetahs to replace its aging Mirage F.1s, 
the deal including a five-year maintenance 
contract between the FAE and Denel of South 
Africa. Deliveries began in April 2011. 


“AIRCRAFT DELIVERED TO 
LIBYA WERE IMMEDIATELY 
FORWARDED TO EGYPT, SO BY 
1973 20 MIRAGE 5DES, 20 
5DS AND TWO 5DDS WERE IN 
EGYPTIAN MARKINGS AND 
EQUIPPING ‘69 INDEPENDENT 
SQUADRON MIRAGE” 


EGYPT 


Immediately after his successful coup against 
King Idriz in September 1969, Colonel 
Muammar Gaddafi began reforming the armed 
forces of Libya. In 1970, 110 Mirages were 
ordered from France, consisting of 32 Mirage 
5DE radar equipped interceptors (essentially 
Mirage IIIEs with the Cyrano II radar), 15 
Mirage 5DD two seat combat trainers, 10 
Mirage 5DR reconnaissance aircraft and 53 
Mirage 5D ground attack aircraft. These were 
supported by a flight training simulator and 
sufficient spares, engines, support equipment 
and weapons to last many years. 

This may seem a strange way to begin a 
description of Egypt’s use of the Mirage, but 
there is good reason for this. The first aircraft 
from this massive order began reaching Libya 
in 1971, but five Mirage 5B two seaters had 
already been operating in Libya between 
August 28 and September 4, 1970, Armée de 
l'Air Mirage IIIBs painted in Libyan colours 
and crewed by one French and one Egyptian 
pilot. Gaddafi’s reasoning behind the large 
order was clear, he wished to further his 
ambitions of unifying the Arab nations, 
building up a large and effective military 
reserve and assisting Egypt in preparing for 
the next war against Israel. 

To this end, a number of Egyptian pilots 
were given Libyan passports to enable them to 
travel to and train in France on the Mirage 
during the early 1970s. A large training, 
maintenance and storage facility was established 
at the former RAF airfield of El Adem, now 
named Gamal Abdel Nasser Air Base, where 
French and Pakistani instructors taught more 
Libyan and Egyptian air and ground crew to 
operate and maintain the Mirages. 

Many of the aircraft delivered to Libya 
were immediately forwarded to Egypt, so by 
1973 20 Mirage 5DEs, 20 5Ds and two 5DDs 
were in Egyptian markings and equipping ‘69 
Independent Squadron Mirage’ of the 
Egyptian Air Force (EAF), along with a supply 
of spares and support equipment. 

The Egyptian pilots found the Mirage to 
their liking, the equal of the MiG-21F-13 they 
had been operating in terms of air-to-air 
combat, and superior to the Su-7 as a ground 
attack aircraft. At 2pm on October 6, 1973, 16 


Delivered as a two-seat Mirage 5DV, it was upgraded as a Mirage 50DV for the Venezuelan Air 
Force. It was last seen in December 2007 and was donated to Ecuador on October 25, 2009. 


Aviación Militar Bolivariana Venezolana 


Mirages from 69 Squadron flew their first 
ground attack missions against Israeli 
positions near the Tassa pass. The Yom 
Kippur or October War had begun and the 
Mirages were to be heavily involved, flying 
495 combat missions. The war ended on 
October 25, and not a moment too soon for 69 
Squadron, which was beginning to run short 
of spares. Resupply from Libya had been 
requested but would take several days. 

The end of the October War also saw the 
beginning of the end of Libyan cooperation 
with Egypt, Gaddafi was furious with Egypt, 
Syria and Jordan for failing to carry out what 
he called a ‘total war of liberation’ against 
Israel. In fact, Gaddafi was well aware that the 
war and its outcome meant there could be no 
superstate of Libya and Egypt, and his plans 
for expansion were thwarted. But to return to 
the story of the Mirage in the region, since 
the EAF pilots had been so much in favour of 
the Mirage, a second Arab country was used 
as a conduit to acquire more of the aircraft. 

In 1972, Saudi Arabia ordered 32 Mirage 
5SDEs, the exact equivalent of Libya’s Mirage 
5DEs, along with six Mirage 5SDD two seat 
trainers. These were painted in the colours of 
the Royal Saudi Air Force and paid for by 
Saudi Arabia, but delivered to 69 Squadron of 
the EAF at Birma/Tanta Air Base in Egypt 
throughout 1974. As these aircraft were 
delivered, the remaining Libyan Mirages were 
returned, this initial order being the first of 82 
Mirage 5s purchased on behalf of and by 
Egypt over the next six years. 

Also in 1974, Egypt ceased military trading 
with the former Soviet Union which would 
have left the mostly Soviet equipped EAF 
woefully weak if the ‘Saudi’ Mirages had not 
been in service. Egypt’s economy was in a 
serious downturn after the war so President 
Sadat engaged in peace talks with Israel, 
culminating in a visit to the country in 1977. 
This action caused a storm of protest across 
the Arab world, and in July Libya tried to send 
a protest march to Cairo. This was in fact 
Gaddafi still pursuing his dream of uniting 
Egypt, Libya and Tunisia under his leadership. 

These so-called protesters were stopped at 
the border, so on July 20 Libyan artillery 
opened fire on Egyptian border installations. 
For the next four days, Egyptian land and air 
forces were engaged in fighting as far as the 
town as Mussayid in Libya, while the air 
forces exchanged raids on each other’s 
airfields and radar stations before President 
Sadat called for a ceasefire on July 24. Several 
skirmishes between Libyan and Egyptian 
fighters were to occur along the border for a 
number of years despite the cease fire. 

Three ex-Zaire Air Force Mirage 5Ms were 
purchased in the mid-1990s. Since then, the 
EAF has seen a long period of peace. In 2012 
the EAF still operates the 60 remaining 
Mirages of the 82 delivered, all with 69 and 73 
Squadrons of 263 Brigade at Birma/Tanta. 
This fleet is made up of 36 Mirage 5SDEs, 12 
of the radarless ground attack Mirage 5E2s, 
six Mirage 5SDR reconnaissance aircraft and 
six Mirage 5SDD two seat trainers. > 
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GABON 
Toward the end of the 1970s the mid-African 
Republic of Gabon wanted to upgrade its 
military aircraft so placed an order for seven 
Mirage 5s in 1975, to be made up of three 
Mirage 5G fighter bombers, two Mirage 5DG 
two seat trainers and two Mirage 5RG 
reconnaissance aircraft. The last two aircraft 
were eventually cancelled, the remaining five 
arriving in Gabon in 1978. In 1984, two more 
Mirage 5DG trainers were delivered, and four 
more upgraded Mirage 5G-2s were ordered. 
As part of this order, the surviving original 
pair of 5Gs were to be upgraded, and four 
more were to be converted from Mirage 5Ms 
built for the Zaire Air Force but not delivered. 
These were replaced in service by eight 
Mirage F.1AZs ordered from ex-South African 
Air Force stock. 


ISRAEL 


The development of the Mirage derived 
Nesher and Kfir will be covered later in this 
magazine, but for the sake of completeness it 
is worth noting that the Israeli Air Force took 
delivery of 72 Mirage IIICJ single seat radar 
equipped interceptors between July 4, 1961, 
and July 22, 1964. These were supplemented 
by five Mirage IIIBJ trainers, the three 
survivors of which, along with the 19 
remaining Mirage IIICJs were refurbished 
and sold to Argentina in December 1982. 
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After its original order for 50 Mirage 5Js was 
embargoed by France, the aircraft going to the 
Armée de l'Air as the Mirage 5F, Israeli Aircraft 
Industries completed 50 single seat Nesher A 
and 10 two seat Nesher B aircraft, major 
airframe parts, engines and a manufacturing 
licence having been agreed, quietly supplied or 
otherwise acquired (ahem!). 

The first Nesher was delivered in May 
1971 and production ended in February 1974. 
Four years later, the surviving 35 Nesher As 
and four Nesher Bs were sold to Argentina in 
December 1978. A development Nesher with a 
General Electric J79 engine replacing the 
SNECMA Atar, known as the Technolog, first 
flew in June 1973, and led to a purely Israeli 
developed Mirage derivative, the Kfir. 

Six major versions of the single seat Kfir 
and three of the two seat trainer have sold to 
countries all over the world, several of whom 
still have it in service. Because many of the 
airframes were modified repeatedly, it is 
unclear exactly how many of this excellent 
fighter were built, estimates vary from 202 to 
over 220, but the generally accepted figure is 
212 Kfirs in total. 


LEBANON 

The Lebanese Air Force (LAF) placed an order 
for 10 single seat Mirage INEL interceptors and 
a pair of Mirage IJIBL two seat trainers to 
supplement its aging Hawker Hunters. These 
aircraft were delivered between 1967 and 1969 
but were soon grounded due to lack of funds 
and spares. The entire fleet languished until 
sold to Pakistan in 2000. 
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LIBYA 

Part of the Libyan Air Force (LAF) Mirage 
story has already been told to explain the 
situation in Egypt. To recap, in 1970, 110 
Mirages were ordered from France, supported 
by a flight training simulator and sufficient 
spares, engines, support equipment and 
weapons to last many years. The aircraft were 
32 Mirage 5DE radar equipped interceptors 
(essentially Mirage IIIEs with the Cyrano II 
radar), 15 Mirage 5DD two seat combat 
trainers, 10 Mirage 5DR reconnaissance aircraft 
and 53 Mirage 5D ground attack aircraft. 

The first 42 of these aircraft to be delivered 
to Libya were supplied directly to Egypt in 
1971 and 1972 and used in the October or 
Yom Kippur War of 1973 before being 
returned as Egypt’s own Mirages were 
delivered. Some of the Libyan Mirages were 
involved in the border dispute with Egypt in 
July 1977 and the occasional skirmish along 
the border in the years after that, but largely 
the fleet were stored as a strategic reserve 
until a rolling programme of upgrades began 
in the 1980s, with aircraft being returned to 
France for refurbishing and re-equipping. 

However, the Libyan Air Force’s use of the 
Mirages in the war in Chad in 1983 led the 
French to impound some of these aircraft. It is 
estimated that four Mirage 5DRs and several 
SDEs were affected. By 2003, four LAF 
Squadrons were operating just 27 of the fleet, 
including six two seaters for training. The 
remainder of the airframes were in storage 
until 2004, when Pakistan bought 50 airframes 
and 150 spare engines, which shows the 
tremendous stock the Libyans had originally 
purchased. The Pakistani engineers reported 
that the stored aircraft were almost in brand 
new condition, mostly with very few flying 
hours for 30-year-old aircraft! 


PAKISTAN 

The Pakistan Air Force (PAF), is today the 
largest operator of the Mirage in the world, 
utilising a wide variety of types in every 
imaginable role. The first of these aircraft 
were 18 Mirage IIIEP radar equipped 
interceptors ordered in 1967, which were 
delivered between October of that year and 
April 1969. 

Three Mirage IIIDP two seat trainers 
followed in January 1969 as did three Mirage 
IIRP reconnaissance aircraft in June. In 1970 
a further two IIIDP trainers were ordered, 
along with 28 of a radarless ground attack and 
day fighter version called the Mirage 5PA. 
Ten more of the reconnaissance Mirage IRP 
aircraft were ordered in 1975. This was 
followed in 1979 by an order for two Mirage 
5DPA2 two seat trainers along with 28 of a 
new Cyrano IV radar equipped interceptors, 
the Mirage 5PA2 and 12 Mirage 5PA3s 
equipped with the Agave radar for both 
ground attack and anti-shipping roles, 
including carrying the Exocet missile. 

This last batch of aircraft were all delivered 
by December 1982, with the 12 Mirage 5PA3 
aircraft and several other aircraft being 
transferred to the Pakistan Navy in 1995. In 
the early 1990s the PAF looked to upgrade 
and expand the life of its Mirage fleet. To this 
end Pakistan purchased low hour or brand 
new Mirage airframes from around the world 
in order for these to act as a ready source of 
spares or as replacement refurbished aircraft. 

These aircraft would be upgraded to the 
latest standard of avionics and electronics 
under the title of Project ROSE (Refit Of 
Strike Element). In 1991, 50 ex-Australian Air 
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One of the Pakistan Air Force’s Mirage 5PA3s equipped with the Agave radar and carrying 


an Exocet missile. Pak Fiza’ya 


Force Mirage III(O) single seat and IIID two 
seat airframes were purchased, 12 of which 
entered service with the PAF unmodified, 
they were in such excellent condition, five of 
which were broken up for spares. A further 33 
of these were chosen for the ROSE I upgrade. 
They were given new glass cockpits with a 
HOTAS environment, new navigation, attack 
and self-defence avionics systems and a new 
radar, the FIAR Grifo M3, giving a PAF 
interceptor aircraft beyond visual range 
missile capability for the first time. 


In the mid-1990s, 22 Mirage ITIEESs and 
two Mirage IIIDEs were purchased from the 
Spanish Air Force and largely used for spares. 
In February 1999, this was followed by the 
ROSE II upgrade to 20 ex-French Air Force 
Mirage 5Fs and DFs. Forty of these aircraft 
had been purchased from France in 1996, half 
of them being chosen for the upgrade which 
added a night surface strike capability by the 
addition of modern avionics and a new cockpit 
environment compatible with night vision 
goggles (NVGs). > 


One of the 32 Mirage 5DE radar 
equipped interceptors ordered 
by the Libyan Air Force. Dassault 
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The Pakistan Air Force applied the ROSE II 
upgrade to 20 ex-French Air Force Mirage 5Fs, 
such as this pair. Pak Fiza’ya 


The last upgrade, ROSE III, was applied in 
2004 to 14 of 33 Mirage 5F ground attack 
fighters purchased from the French Air 
Force. Forward looking Infra-Red (FLIR) and 
various other improved avionics, including a 
new navigation and attack suite, give these 
aircraft a much improved night strike 
capability. In 2007, the ROSE III aircraft 
entered service with 27 Squadron of the PAF 
Aside from these French and Australian 
aircraft, Pakistan also purchased the country’s 
remaining nine single seat Mirage IIEL 
interceptors from Lebanon in 2000, which 
arrived in Karachi in 2002. Fifty more low- 
hour Mirage 5 airframes of several variants 
and 150 spare engines were purchased from 
Libya in 2004. At the moment, Pakistan has 
more than 150 Mirage III and 5 airframes in 
service in one form or another, but all of 
these aircraft are intended to be replaced 
by the PAC JF-17 Thunder by 2015 or 
shortly thereafter. 


PERU 

The first Mirages acquired by the Peruvian 
Air Force (Fuerza Aérea del Perú or FAP) 
were 14 Mirage 5P and a pair of Mirage 5DP 
two seaters which were purchased in 1968. A 
second batch of eight more Mirage 5Ps were 
bought in 1974 with one more 5DP added to 
the fleet in 1976. In 1980, 10 Mirage 5P3 and 
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“THE PAKISTAN AIR FORCE (PAF), 
IS TODAY THE LARGEST OPERATOR 
OFTHE MIRAGE INTHE WORLD, 
UTILISING A WIDE VARIETY OF 
TYPES IN EVERY IMAGINABLE 
ROLE.THE FIRST OF THESE 
AIRCRAFT WERE 18 MIRAGE IIIEP 
RADAR EQUIPPED INTERCEPTORS 
ORDERED IN 1967: 


two Mirage 5DP3 equipped with the Cyrano 
IV air-to-air radar were ordered, as were a pair 
of Mirage 5P4s fitted with the air-to-surface 
Agave radar. Some of the earlier aircraft were 
upgraded to the later P3 or 4 standard and in 
1982 10 of the Mirage 5Ps were purchased by 
Argentina to replace their losses during the 
Falklands War. In 1986, the Mirage 2000 
began to supplement the FAP’s Mirage fleet 
and by 2005 all of the remaining Mirage 5 
airframes were in storage. 


SOUTH AFRICA 
Again, South Africa’s development of the 
Mirage, known as the Cheetah, is covered 


elsewhere in this magazine, but for the sake of 


completeness the original orders and 
numbers are listed here. The first batch of 
aircraft purchased from Dassault by South 
Africa were 16 Mirage IIICZ interceptors 
which were ordered in 1962. These were 
followed by three Mirage IIIBZ two seat 
trainers delivered in 1964 and four Mirage 
IIIRZ reconnaissance aircraft in 1967. A 
second batch of trainers, consisting of three 
Mirage IIIDZ were delivered in 1969, while a 
second batch of 17 Mirage IIIEZ interceptors 
were all delivered by 1972. 

Two last batches of 11 Mirage IIID2Z 
trainers and four Mirage ITIR2Z 
reconnaissance aircraft were all powered by 
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A Mirage 5P of the 
Peruvian Air Force. 
Dassault 


the Atar 9K-50 of greater thrust and were the 
equivalent of the Mirage 50 models as a 
result. Of these aircraft and other airframes 
acquired later 38 were converted to Cheetah 
Cs, 16 to Cheetah Ds, 16 to Cheetah Es and 
one to a Cheetah R reconnaissance aircraft. 
They were all replaced in South African Air 
Force service by the Saab Gripen, but five 
Cheetah Es were sold to Chile for spares in 
2003, while 12 refurbished Cheetah Cs and Ds 
have been sold to Ecuador in 2011. > 


A Mirage IIIRZ reconnaissance 
aircraft of the South African 
Air Force. Dassault 
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An Atlas Cheetah D of the South 
African Air Force on take off. Two of 
these aircraft were purchased by 
Ecuador in 2011. Luigino Caliaro 
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SPAIN 

The Spanish Air Force (Ejército del Aire or 
SPAF) evaluated the Mirage III as early as 
1962, but it was not until 1968 that an order 
was placed. This consisted of 24 Mirage ITIEE 
interceptors and six IIIDE two seat trainers, 
which were known in Spain as the C.11 and 
CE.11. Aircraft originally intended for France 
were diverted on the production lines to 
Spain, which mean the first aircraft were 
delivered by 1970. A plan to upgrade the fleet 
was cancelled in 1991 and the type was 
withdrawn from service in 1992. Twenty-two 
Mirage IIIEEs and two Mirage IIIDEs were 
sold to Pakistan as part of its ROSE upgrade 
programme for the Mirage in 1995. 


One of three Mirage 
5DM two seat combat 
trainers built for the Zaire 
Air Force. Dassault 


A very rare photograph of a 
Mirage 5M of the Zaire Air 
Force. Dassault 


VENEZUELA 


The Bolivarian National Air Force of Venezuela 
(Aviacion Militar Bolivariana Venezolana or 
AMBYV) first ordered 16 Mirages in 1972, with 
six Mirage 5V ground attack aircraft, seven 
Mirage IIIEV interceptors and three Mirage 
SDV trainers being delivered by 1973. One 
additional Mirage IIIEV was delivered in 1977 
to replace an aircraft lost in an accident. The 
availability of the more powerful Mirage 50 
with the Atar 9K-50 engine prompted an order 
for nine Mirage 50EVs and one Mirage 50DV 
two seater in 1989. 
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As part of the same order, six of the 
remaining Mirage ITIEVSs and 5V were 
upgraded to the same standard, as were two 
of the Mirage 5DVs. These aircraft all had 
upgraded radars, avionics and canard 
foreplanes. The fleet was retired in 2007 with 
the arrival of Sukhoi Su-30MKs. Three Mirage 
50EVs and three 50DVs were donated to 
Ecuador, along with four non-airworthy 
aircraft to act as a source of spares. 
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ZAIRE 

The Democratic Republic of the Congo Air 
Force (Force Aérienne du Congo) was called 
the Zaire Air Force (Force Aérienne Zairoise) 
between 1971 and 1997. In 1975, it was looking 
to acquire three Squadrons of Mirages, but 
budgetary restrictions limited this to just 14 
Mirage 5Ms and three Mirage 5DM two seat 
trainers, although only eight of the single seat 
aircraft were delivered, again due to the 
shortage of funding. The remaining three 
aircraft were sold to Egypt in the mid-1990s. 
E Words: Tim Callaway 
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Jose Matos tells the secret story of the Portuguese Mirage 


Having kept its African colonies after the Second World War, Portugal entered a bitter conflict 
against emerging nationalist movements in the early 1960s —- the Colonial War. As this progressed, 
new threats meant more modern combat aircraft were needed. The French Mirage was chosen but 
buying it proved to be anything but easy. Now, using new research, the full story can be told. 


he Portuguese Air Force (Forca 
Aerea Portuguesa or FAP) relied 
on older fighter jets to perform 
close support and ground attack 
missions in support of ground 
operations against the guerrilla movements 
across Portugal’s overseas colonies in the 
early 1970s. In Angola it was the F-84G 
Thunderjet, and in Mozambique and Guinea 
the Fiat G.91R-4, but new threats were 
appearing to contest their air superiority. 

The appearance of the new man-portable 
Strela anti-aircraft missiles in Guinea made the 
situation there particularly challenging. Worse 
yet were reports of hostile aircraft activity over 
the territory. In early December 1973, the 
Buruntuma garrison, near the border, was 
overflown by unidentified fighter jets, which 
even made a dive over the installations before 
retreating. They were probably MiGs, 
operating from Guinea-Conakry, and posed a 
serious threat. Portugal had operated F-86F 
Sabre fighters in Guinea between 1961 and 
1964, but due to pressure from the US, which 
stipulated that the aircraft could only be used in 
Europe, these had been forced to withdraw. 


| The Fiat G.91R-4 replaced the Sabre 
in Guinea as the FAP’s offensive 
aircraft. Jose Nico via Jose Matos 


A procurement for a new high performance 
jet fighter had been issued as early as 1968 
asking for a twin engined aircraft capable of 
Mach 2 in level flight, with the ability to operate 
from high altitude airfields and hot climates (as 
was the case in the African theatre) and with 
enough range to ferry from Sal Island, in 
Cape Verde, to Lisbon. This procurement was 
also part of a series of in-depth studies 
concerning the rearmament of FAP. 

The Minister of Defence General Viana 
Rebelo was informed of the acquisition plans 
for the new jet in 1971. These called for 64 
aircraft, 28 to defend Portugal and 36 for the 
colonies, although later this was reduced 
to just 30 machines. Three aircraft were 
deemed suitable to fulfil the needs of the 
procurement: the Dassault Mirage series, 
the Northrop F-5A Freedom Fighter and the 
McDonnell Douglas F-4C Phantom II. There 
were some leanings towards the F-5 but by 
this time Portugal was under a UN embargo 
due to the African war and buying American 
jets was out of the question. The USA itself 
was anything but sympathetic towards 
the situation. 


That left the French fighter, which 
although only single engined, fulfilled all the 
other requirements. Even more importantly, 
the Portuguese had supported for the French 
war in Algeria and De Gaulle’s programme to 
create an independent French nuclear force 
within NATO, along with the permission to 
install a nuclear missile detection station on 
Flores Island in the Azores. This had put 
Portugal and France on very good terms. It 
also happened that France was already the 
greatest weapons supplier to the Portuguese 
regime, with sales amounting to 700 million 
francs between 1964 and 1971. 

The situation seemed favourable for the 
acquisition of the new fighters, but in 1969 
Georges Pompidou became the President of 
France and enforced a greater focus on the 
French-speaking African countries at the 
expense of other diplomatic relations. The 
level of French military assistance to Lisbon 
started to change and sales of weapons to 
Portugal plummeted to 190 million francs 
between 1971 and 1974. A sign of this policy 

change was given by the French Foreign 

Minister, Maurice Schumann, to the 


The Portuguese Air Force (FAP) had deployed North American F-86F Sabres to 
Guinea between 1961 and 1964, but these had to be withdrawn in response to 
pressure from the US.These aircraft are seen at Bissalanca. José Nico via José Matos 


Portuguese minister with the same 
responsibilities, Rui Patricio, during a 
meeting in Paris in January 1971. During 
the talks in Paris, the French minister 
clearly stated that France had very strict 
agreements with the French-speaking 
states and even a defence agreement with 
Senegal, and that Portugal should avoid 
creating problems with that nation. This 
extreme sensitivity of France in relation to 
Senegal affected the whole process of 
negotiations over the Mirage. 


THE FIRST CONTACTS 

In mid-November 1971, the director of 
international affairs of the French Ministry 
of Defence, General Hughes de l’Estoile, 
visited Portugal for a conference at the 
Institute of Higher Studies for National 
Defence and had meetings with military 
authorities and Portuguese defence 
minister Viana Rebelo. The general later 


met with the French ambassador in Lisbon, 


Jacques Tiné, in order to learn more about 
the intentions of the Portuguese 
Government regarding the Mirage 


procurement. Tiné had heard several 
conflicting versions of the request, but 
considered it probable that Portugal needed 
between 20 and 30 fighters for the fighting in 
Africa. This did not please the French, as they 
saw that the presence of these aircraft in 
Guinea could threaten Senegal. Therefore 
they tried to impose several restrictions on 
their deployment, something the Portuguese 
weren't ready to accept. 

Between December 21 and 22, 1971, 
Viana Rebelo went to Paris to discuss the 
renewal of their existing agreements, and 
solve any problems with the acquisition. He 
was informed that a few days before 
(December 17) the tender for 18 Mirage III 
or 5 was discussed in the Interministerial 
Commission for the Study of War Material 
Exports (CIEEMG in French). Several 
objections were raised by the Minister of 
Foreign Affairs, especially when it 
concerned problems with Senegal and 
Guinea-Conakry. Without reaching a 
resolution of any sort, it was decided to 


The Fiat G.91R-4 was an 
effective ground attack 
aircraft, as seen here 
loaded at Bissalanca in 
1973. Jose Nico via 
Jose Matos 


forward it to the French Prime Minister 
Jacques Chaban-Delmas, who eventually 
agreed the contract with the Portuguese, but 
noted that the deployment of the aircraft 
should be discussed and agreed beforehand. 

Nevertheless, it was painfully obvious that 
the Portuguese, by this point, couldn’t really 
afford the aircraft. The whole budget for the 
rearmament had been set at 1.5 billion 
escudos, barely enough to acquire 25 jets at 
1969 prices. The Directorate for Economic 
and Financial Affairs (DAEF) in Paris pointed 
this out after being contacted by the French 
ambassador in Lisbon, considering the point 
moot. The whole African situation created an 
obvious dislocation between the two 
Governments, a situation further discussed 
between the military attaché to the embassy, 
Commander Gicquel, in a meeting with 
Captain Souto Cruz from the Lusitan-French 
Commission, where he further advised that 
certain permissions for the export of war 
material should be gained through friendly 
countries, like Spain. > 
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Having reached a stalemate, the situation 
regarding the acquisition did not change again 
until 1973. In early March, Viana Rebelo 
contacted the French ambassador, again 
with hopes of moving forward with the 
acquisition of the fighters from Dassault. 
Rebelo did admit that the prices were high, 
but pointed out that the purchase of the jets 
was very high on the Government's list of 
priorities. The deployment debate then 
raised its head yet again. After this, Rebelo 
contacted the French authorities directly, 
communicating Portuguese interest in 
buying 50 to 100 Mirage F1 jets. 

The CIEEMG analysed this solicitation, 
but again issued some reservations. The 
magnitude of the request was surprising, 
especially because it concerned such 
modern fighters, barely in service yet, and 
much more expensive than the Mirage III 
series aircraft. The Portuguese also revealed 
an interest in obtaining the Alpha Jet trainer 
at the same time. 

In November 1973, Marcello Caetano, 
Portugal’s President of Council, reorganised 
the Government and Silva Cunha took Viana 
Rebelo’s place. He breathed new life into the 
negotiations and managed to get the Ministry 
of Finances to grant six billion escudos of 
extraordinary funding for the rearmament of 
the nation’s military. This was achieved 
through an agreement with the South African 
Reserve Bank as the South Africans were 
great allies with the Portuguese due to a 
shared concern over the guerrilla fighting in 
Austral Africa. 

The Portuguese now requested the 
purchase of 32 single seat Mirage 5s for 
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The Mirage IIIE was the preferred model of the Portuguese Gove 
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An artist's impression of the Mirage IIIEPL with external 
fuel tanks and AIM-9 Sidewinder missiles. Paulo Alegria 


103 million escudos each, along with a few 
two seaters for five million more per aircraft. 
The Mirage F1 was discarded as being too 
expensive, as well as taking four years for 
delivery, against two to three years for the 
Mirage 5s. This was still too long a 
timeframe, so some extra Fiat G.91s, 
probably of German origin, were added to 
the deal as a stop-gap measure while the 
Mirages were being delivered. The deal 
also reduced the number of Mirages 
required to 25 units. 


THE NEED FOR 
THE MIRAGE IN GUINEA 


While all of this was going on, the troops 
stationed in the Guinea-Bissau theatre were 
still facing the threat of the Strela missiles and 
a possible air threat from Guinea-Conakry 
MiG fighters, as well as receiving reports 
about enemy pilots being trained to fly jets in 
the Soviet Union. This severely undermined 
Portuguese air superiority over the territory, 
and providing Guinea with a credible anti- 
aircraft defence became a top priority. 

In January 1974, a batch of Crotale missiles 
was bought from France to fill some of this 
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Also in 1974, the Portuguese expressed interest in the Mirage 5. Dassault 
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need. At the same time, contacts were 
developed with the American Department of 
State about the possibility of acquiring modern 
FIM-43A Redeye missiles through “devious 
ways”, as Henry Kissinger put it, because it was 
impossible for the US to deliver them through 
regular channels. Once again, the Mirage was 
seen as the only credible alternative, but some 
French ministers were still concerned about the 
reaction from Senegal. 

On January 20, 1974 the French Minister of 
Defence, Robert Galley, sent a letter to the 
Minister of Foreign Affairs, Michel Jobert, 
regarding the Portuguese interest in acquiring 
26 or 28 Mirage III or 5, as well as the 
conditions that should be enforced. Galley 
considered that having the jets in Guinea or 
Cape Verde was problematic due to the policy 
concerning neighbouring states, although 
Angola and Mozambique should present no 
problems. He pointed out that some years 
before a batch of Mirage IIIs was sold to South 
Africa under the excuse that they were unable 
to perform counter-insurgency (COIN) 
missions. More importantly, it should be 
considered that beyond French interests in 
Africa, the support Portugal had been providing 
to France needed to be taken into account. A 
week later the Director of African and Malagasy 
Affairs (DAM) answered the letter saying that 
in his opinion the conditions should also extend 
to Austral Africa, due to the opinion of the 
counties within the region, like Zambia, 
Tanzania, Congo or Zaire, who could react 
negatively if the jet was used in aggressive 
COIN operations, unlike in South Africa where 
they were sold to defend national integrity. His 
reasoning conveniently left out that the South- 
African Air Force Mirage IIIs were being 
heavily used in COIN operations at the time. 
Galley disagreed and further remarked that the 
restrictions on the Portuguese should only 
concern Guinea and eventually forwarded the 
subject to the Prime-Minister Pierre Messmer 
who agreed with him. 

These internal discussions meant that on 
April 3, 1974, the deputy director of 
international affairs of the Ministry of Defence, 
Phillipe Esper, went to Lisbon to discuss the 
deployment of the aircraft, delivery schedules 
and training for pilots and technicians. 


THE MIRAGE IIIEPL 


By this time the Portuguese had become 
interested in the Mirage IIE, the intended 
variant eventually being dubbed Mirage 
IIIEPL. The new order was for 29 single seat 
aircraft and three two-seaters, with the aircraft 
being deployed to BAS in Monte Real for pilot 
conversion. Later, it was intended that they 
would be sent to the colonies, especially 
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A map of the FAP deployment airfields in Guinea. Miguel Amaral via José Matos 


Guinea, with a few remaining behind to 
defend Portugal. The French committed to 
delivering the first six aircraft in December 
1974, if the contract was signed by April. This 
surprised the Portuguese, who expected the 
arrival of the first jets no earlier than 1976. 
Furthermore, the first 10 technicians and six 
pilots would train in France in November. 
However, despite all this sudden progress, the 
restrictions regarding the deployment of the 
aircraft remained firmly in place. 

The Minister of Foreign Affairs, Rui 
Patricio, had discussed the matter with 
Minister Jobert on March 24, 1974, and 
threatened to link the restrictions with the use 
of Flores Island, a threat that would cause 
concern for the French. Portugal was also 
having difficult negotiations with the US at 
this time, concerning the Lajes airbase 
accord, which was linked to the acquisition of 


An artist's impression of the Mirage 
IIIEPL with rocket pods - the Mirage 
that never was. Paulo Alegria 


some types of military equipment the 
Americans weren't willing to sell. 

Patricio didn’t give in to the French 
restrictions. Meeting with ambassador 
Bernard Durand on April 24, 1974, he declared 
that the acquisition of the Mirages was an 
investment of considerable magnitude and that 
it would bring with it an important deterrence 
factor for Portuguese defence interests. Thus, 
accepting the limitations was simply not an 
option. Patricio did however offer Senegal a 
guarantee that no operation involving the new 
jets would ever take place in its airspace. The 
results of this meeting were sent to the French 
foreign cabinet for analysis. 

The very next day the Carnation Revolution 
took place. This brought down Caetano’s 
Government, along with the regime that had 
ruled Portugal since the 1930s. The new 
Government cancelled the Mirage 
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procurement, in spite of authorisation for the 
sale having been already given by the French 
Prime Minister for the amount of 750 million 
francs, but with the restriction that the jets 
were not sent to Guinea-Bissau or the islands 
of Cape Verde still in place. However, with new 
priorities, including the withdrawal from Africa 
and the restructuring of their leadership, the 
Portuguese just weren’t interested in the new 
fighters any more. M Words: José Matos 
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article. 
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South African 


| 2 - single seat fighters having been ordered 
of the aircraft i in operation in 
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Above: A close up of the special Cheetah 
C scheme for the 75th anniversary of the 
SAAF which was applied to the aircraft in 
1995. This aircraft has had the anniversary 
fin markings removed to reveal the 
Cheetah's tail on the fin and is on display 


in the SAAF Museum in Swartkop. 
Luigino Caliaro 


Below: The first single seat Mirage to be 
ordered for the SAAF was the Mirage IIICZ, 
followed by the IIIEZ seen here firing 68mm 
SNEB unguided rockets. SAAF 
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he 16 single seat Mirage ITICZ 
fighters were delivered to South 
Africa between 1962 and 1964, 
the first unit of the South African 
Air Force (SAAF) to operate 
them being 2 Squadron (The Flying 
Cheetahs) at Waterkloof Air Force Base 
(AFB). Three two seat Mirage IIIBZ trainers 
followed this first batch in 1964 to allow pilot 
training to take place in South Africa rather 
than in France as had been the case up until 
then. The need to develop an improved 
reconnaissance capability meant that four 
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z _ The South African Air Force had began operating | the Mirage ‘from its “earliest days, 16 Mirage HICZ 
from Dassault in 1962. These early aircraft proved the reliability 
Africa, ‘and were to lead to the creation of a very different machine. 
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Mirage IIIRZ reconnaissance variants joined 
the SAAF fleet in 1967. The Mirage proved so 
satisfactory in South African service that 
another order was placed while the first was 
still being delivered. 

Seventeen new fighter bombers based on 
the Mirage IIIE were delivered as the Mirage 
IIIEZ, initially going to 2 Squadron, but 
forming the core of the reformed 3 Squadron 
in August 1966, again at Waterkloof. Three 
Mirage IIIDZ trainers were also delivered as 
part of this order in 1969, all of the aircraft 
being delivered by 1972. However, the 
demand for training facilities for the fleet 
remained high, so a third batch of trainers 
was ordered, along with four improved 
reconnaissance aircraft. All 15 new aircraft 
were based on the Mirage IIE airframe, but 
were fitted with the more powerful Atar 9K-50 
engine from the Mirage 50 project. This 
change made logistical sense, as South Africa 
had also ordered the Mirage F1AZ and CZ, 
which were also powered by the 9K-50 and 
were entering service at the same time to 
supplement rather than replace the delta 
winged Mirages. 


OPERATIONAL USE 


The Mirages of 2 Squadron saw active service 
in the long running Border War which took 
place between 1966 and 1989 in South West 
Africa (now Namibia) and Angola. During this 
conflict the squadron was frequently deployed 
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to Ondangwa AFB and various other forward 
airfields in South West Africa. In 1978, 2 
Squadron moved permanently to the new 
Hoedspruit AFB in Transvaal in the north of 
the country. This was a state of the art facility 
with hardened aircraft shelters, but was in the 
centre of a vast low level flying training area, 
ideal for the continuation training the Mirage 
fleet required. 

In early May 1978 the squadron took part 
in Operation Reindeer, an attack on SWAPO 
bases near Cassinga, deep inside Angola, and 
provided close air support to the troops 
operating there. Aside from the fighter 
bombers, the reconnaissance Mirages also 
took part in the conflict, photographing 
opposing troop movements and bases on an 
almost daily basis for many years and 
supporting every major South African 
operation. Only one Mirage was shot down 
during this conflict, Mirage IIIR2Z No. 856, 
which was shot down by anti-aircraft fire over 
Angola in 1979, the pilot ejected and escaped 
capture, being rescued by SAAF forces. 

In 1975, 3 Squadron transferred its Mirage 
IIIEZs to the Mirage Training Flight that was 
part of 85 Air Combat School at Pietersburg 
AFB. This unit was now also home to the 
majority of the Mirage two seat trainers in the 
SAAF, and in 1985 was redesignated 85 
Combat Flying School (CFS) to more properly 
reflect its role as an operational conversion 
and combat training unit. The training unit 
was also deployed to South West Africa during 
the Border War, giving a whole new meaning 
to the phrase on the job training. 

In 1986, the Mirage flight was detached 
from 85 CFS, but remained at Pietersburg to 
form the core of a new training unit, 89 CFS. 
Its aircraft were to be steadily withdrawn as 
they were required for the Cheetah upgrade 
programme. 2 Squadron continued to use the 
original Mirage IIICZs and RZs right up to 
1990, when the whole Mirage III fleet was 


The interim Cheetah E did not last long in 
service, being a stop gap between the 
Mirage and the Cheetah C. NJR 


retired after 28 years in frontline service. This 
was not to be the end of the Dassault delta in 
South African service however, the phoenix 
was about to leap from the ashes in an almost 
entirely new form. 


SUPPLY AND THE CHEETAH 

In November 1977, the United Nations 
adopted United Nations Security Council 
Resolution (UNSCR) 418, which placed a 
mandatory embargo on the delivery of 
weapons of any kind to South Africa. The 
resolution replaced an earlier voluntary 
embargo of 1963, and was further revised and 
extended by UNSCR 591 of November 1986. 
This left the SAAF in a difficult position. The 
majority of its combat aircraft were ageing, 
and there were now only a few limited routes 
open for spares, and none whatsoever for 
replacement aircraft. 

Lastly, the aircraft arranged against them 
by the Angolans and Cubans involved in the 
Border War were increasing in sophistication, 
the MiG-23 was now in service with both 
forces and was proving an elusive and fast 
opponent. As a result, the SAAF started 
studies into what could be done with the 
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The still elegant Cheetah C in flight. The new radar and additional hardpolints for weapons 
made this a tremendously powerful combat aircraft. Luigino Caliaro 
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Above: The cockpit of the tw 
D simulator, now on display i in ithe SAAF 
Mueseum in Swartkop. NJR © $- 


Left: The incredibly long Cheetah D is a fully 


combot capable trainer, unlike the earlier two 


existing aircraft fleet through domestic 
suppliers and industry. Obvious among these 
was the Mirage III fleet. Although some of the 
aircraft were now 15 years old, they still had 
the performance and capability required as 
the basis for a modern combat aircraft. The 
newer Mirage F1 fleet could not be withdrawn 
for refurbishment as this would have left 
South Africa with a gaping hole in both its air 
defence and ground attack capabilities for an 
unacceptably long period of time. South Africa 
was aware of the success Israel had had in 
upgrading the Mirage 5 into the Kfir, and was 
eager to follow suit. 

What happened next is still shrouded in 
secrecy, which seems to cloak many of the 
stories behind the Mirage’s various 
developments, but any Israeli involvement in 
the programme is still denied in South Africa, 
despite the fact that the aircraft looks exactly 
like a Kfir. The company chosen to fulfil the 
upgrade was Atlas Aviation, formerly the Atlas 
Aircraft Corporation, established in 1965 as a 
domestic aircraft and parts manufacturer that 
could produce much of the equipment 
otherwise prevented from reaching South 
Africa by the embargo. > 
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Two views of three Cheetah Cs in vic 
formation, the lead aircraft was painted all 
over as a Cheetah and was known as 
‘Spotty’, but had its fin specially painted 
for the 75th anniversary of the SAAF. 
Luigino Caliaro 


CHEETAH C — SPECIFICATIONS 


Length: 51.0ft (15.55m) 

Wingspan: 26.97ft (8.22m) 

Height: 14.76ft (4.50m) 

Wing area: 376.7ft? (35m?) 

Canard Area: 17.87ft? (1.66m?) 

Empty weight: 14,5501b (6600kg) 

Max. takeoff weight: 30,200Ib (13, 700kg) 
Powerplant: 1 x Snecma Atar 9K50C-11 


afterburning turbojet, 15,9001b (7200kg), 


thrust 

Maximum speed: At altitude, Mach 2.2, 
(1460mph, 2350kph). At sea level, Mach 
1.14 (865mph, 1390kph) 

Range: 800 miles (1300km) 

Ferry range: 1600 miles (2600km) 
Service ceiling: 55,755ft (17,000m) 
Rate of climb: 45,950ft/min 
(14,000m/min) 


ARMAMENT 


Guns: 2x 30mm (1.18in) DEFA 552 
cannons with 125 rounds per gun 
Rockets: 4x Matra rocket pods with 18x 
SNEB 68mm rockets each, OR 2x Matra JL- 
100 drop tank/rocket pack, each with 19x 
SNEB 68mm rockets and 250 litres of fuel 
Missiles: 2x IAI Python 3 AAMs, Denel's 
V4 R-Darter (BVR missile), U-Darter and 
V3C Darter or Matra R530 missiles. 
Bombs: 8800lb (4400kg) of payload on 
seven external hardpoints, including 
550b (250kg) laser-guided bombs 
(LGB), GPS-guided bombs, 5501b 
(250kg) ‘booster’ bombs, a variety of 
unguided bombs, reconnaissance pods 
or drop tanks. 
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The firm’s first aircraft programme, in 1966, 
was the construction of 125 Impala Mk.I two 
seat jet trainers and 93 Impala Mk.II single seat 
light attack aircraft, both of which were licence 
built versions of the Aermacchi MB-326. This 
gave the company a great deal of experience in 
building jet aircraft, so it was the natural choice 
for the task of upgrading the Mirage fleet. The 
first aircraft delivered to Atlas was a two seat 
Mirage IIID2Z, No. 845, which entered the 
upgrade process in April 1983 to become the 
first Cheetah D. A range of physical upgrades 
were made to most of the aircraft including a 
complete overhaul of the airframe to return it 
to ‘zero life’ condition, along with several 
structural upgrades including the addition of 
two more weapons pylons under the engine air 
intakes and the addition of canard foreplanes 
on the top of the intakes. 

Nose strakes were added to improve 
stability at high angles of attack and the wing 
was rebuilt with a ‘saw-tooth’ and a drooped 
outer section leading edge. A fixed in flight 
refuelling probe was mounted over the right 
hand engine air intake and an improved 
ejection seat was installed. The nose was 
completely redesigned to accommodate new 
avionics, navigation and weapons 
management systems and a new radar was 
fitted. In addition, an aircraft self defence sub 
system including missile and radar warning 
sensors, active jammers and integral 
automatic chaff and flare dispensers was 
mounted in a fairing under the tail. Wiring 
was upgraded to provide for the carriage of a 
wide variety of South African and other 
weapons as listed in the specifications table. 

This programme was to produce the first 
of three versions of the Cheetah over the next 
12 years, each with some differences and 
additions to the basic programme outlined 
above. These were: 


CHEETAH D 
— TWO SEAT COMBAT TRAINER 


Sixteen two seat Cheetahs were produced 
between the first being officially unveiled on 
July 16, 1986, to the closure of the production 
line in 1991. These were all delivered to 89 
CFS at Pietersburg AFB, being the first of the 
type to enter service in, it is believed, 1985 
prior to the official unveiling of the type. 
These all started out with the original Atar 
09C engines, but 10 of the remaining 13 
aircraft were upgraded again during their 
service life with the more powerful Atar 
9K50C-11 engines built in South Africa. 

Avionics were upgraded to the same 
standard as the Cheetah C at this time, and 
the single piece windscreen of that aircraft 
was also added replacing the original three 
piece model. The Cheetah D now had a 
similar combat capability to the Cheetah C, 
including the ability to deliver precision 
guided munitions. The Cheetah Ds were 
retired in 2008 with the arrival of the Hawk 
trainer and two seat Gripen, but two were sold 
to Ecuador in 2011 along with a five-year 
maintenance programme from Denel Aviation, 
the company that took over from Atlas. 


CHEETAH E 

The second and third aircraft to enter the 
programme were Mirage IIIEZs, upgraded 
with all the aerodynamic and structural 
improvements, but only fitted to an interim 
standard of avionics and a basic radar to act as 
interceptor aircraft until the Cheetah C was 
ready. These aircraft also retained the original 
Atar 09C-3 engine. The first Cheetah Es 
entered service in 1987 with 5 Squadron at 
Louis Trichardt AFB, 16 being delivered in 
total before production ended in 1991. Two 
aircraft from this unit were on Quick Reaction 
Alert (QRA) status up to the end of the Border 
War in 1989, but were never called into 
combat. The Cheetah E was retired in 1992 
after only five years in service and placed into 
storage. In 2003, five of these aircraft were 
purchased by Chile to act as a source of spares 
for their similar ENAER Pantera aircraft until 
these aircraft were retired in 2007. 


CHEETAH C 


The Cheetah C was the ultimate upgrade to 
the aircraft, with all the structural and 
aerodynamic improvements, as well as a 
forward fuselage extension that moved the 
cockpit well forward of the air intakes to make 
room for the advanced avionics and more fuel. 
Starting with the delivery of the first aircraft 
in January 1993, 38 of the highly advanced 
fighter were built, all being delivered to 2 
Squadron at Louis Trichardt AFB by June 
1995. When the Cheetah Es left service in 
1992, 5 Squadron was disbanded, followed 
shortly by 89 CFS, with all of the Cheetah Ds 
also being transferred to 2 Squadron, which 
became both the operational and training unit 
for the type. 

Just about every modern fighter avionics 
system imaginable was fitted to the Cheetah 
C, which also had a completely redesigned 
glass cockpit with full ‘hands on throttle and 
stick’ (HOTAS) ergonomics and a single piece 
‘wraparound’ windscreen. All of these aircraft 
had the Atar 9K50C-11 engine and the full 
defensive aids subsystem. The weapons 
system was based around the advanced Elbit 
EL/M-2032 pulse doppler, multi-mode, track- 
while-scan radar, and included a new head up 
display and a helmet mounted sight for off 
heading engagements. The radar and South 
African V4 R-Darter missiles gave the 
Cheetah C beyond visual range (BVR) 
engagement capability, a first for the country. 

To allow Cheetahs to share target and 
other tactical information, a high speed 
datalink was also fitted. The aerodynamic 
improvements gave the Cheetah C a 15% 
increased turn rate and a reduced minimum 
speed of 100 knots, while increasing the take 
off weight by 15001b (680kg). This came at a 
cost of a reduction in the maximum speed and 
acceleration of the aircraft, but this was more 
than acceptable, as proven in combat 
exercises with USAF F-15s, where similar 


scores were recorded by both aircraft. In the 
ground attack role, the Cheetah C could 
deliver laser, GPS and TV guided precision 
weapons, as well as the full range of air-to- 
ground rockets and bombs and the retained 
twin DEFA 30mm cannon were also effective 
against ground targets. This truly was the 
ultimate Mirage, and was to remain South 
Africa’s only front line fighter until the arrival 
of the first Saab Gripens and its retirement in 
2008. As with the Cheetah D, the stored 
aircraft were subject to interest from Ecuador, 
with 10 being sold to that country in 2011. 
One last version of the Cheetah was 


produced, a single example of the Cheetah R 
reconnaissance aircraft. This was not adopted 
as fitting a reconnaissance pod to the 
centreline pylon was considered more than 
sufficient. The aircraft, No. 855 was used in 
aerodynamic and structural tests by Denel 
and was subsequently scrapped. So ended 
South Africa’s 46-year operational involvement 
with the Mirage. It is a testament to the build 
quality of the original Dassault engineers that 
some of the aircraft supplied to South Africa in 
the 1960s are still flying today, and are among 
some of the most capable combat aircraft in 
the world. M Words: Tim Callaway 


Success and successors. After a successful 15-year career, two Cheetah Cs with a single and two 
seat version of the aircraft that replaced them in SAAF service in 2008, the Saab Gripen. Frans Dely 
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Vultures & 
Young Lions 


David G Powers examines the Israeli Mirage ITICJs and their 
later derivatives from the Mirage V, the Nesher and Kfir. 


Implementing the plan to produce the Mirage 5 in Israel was complex but the decision to press 
ahead with it was relatively straightforward. The country, virtually surrounded by hostile nations, 
had suffered recent combat losses and found itself cut off from its main supplier of fighter aircraft. 
Unable to rely exclusively on outside sources, Israel simply decided to build the aircraft itself. 
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The IAI Kfir was to end up in some 
surprising places not least of which was 
with the US Navy and Marine Corps. 
Here they were used as a disimilar air 
combat trainer such as this Kfir C2. 
These operations will be covered in 
depth in later articles in this magazine. 
National Museum of Naval Aviation 
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nascent Israeli Air Force, 

consisting of a few light civil 

aircraft, existed even before the 

country of Israel was itself 

established on May 14, 1948. 
The Sherut Avir — or Air Service - was stood 
up on November 10, 1947, as the air arm of 
the Haganah, a clandestine military 
organization that dates back to June 1920. The 
Haganah would evolve into the Israeli Defense 
Force (IDF), while the Sherut Avir would 
soon grow into the Air Force (or more 
properly the IDF/AF). 

With the ultimate goal of national 
independence looming on the horizon, the 
Sherut Avir began to gather more modern 
military aircraft, over the next few years 
amassing a jumble of fighters ranging from 
Supermarine Spitfires to Avia S-199s — Czech- 
built Messerschmitt Bf 109s — and later Bristol 
Beaufighters and North American P-51 
Mustangs. Many of these aircraft were 
obtained through rather covert means from 
various countries around the world, and in 
assorted states of repair. When Israel declared 
independence on May 14, several Arab states 
attacked the new country the very next day, 
and with a fleet of barely 50 aircraft, Israel had 
to defend itself. After several months of 
fighting an armistice was finally signed, 
beginning with Egypt on February 24, 1949, 
followed by Lebanon, Jordan and Syria. Only 
Iraq opted to withdraw from the battlefield 
without signing the armistice. 
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As the IDF/AF developed, Israel acquired a variety of combat aircraft including the 
Supermarine Spitfire Mk IX. This aircraft was operated by 105 Squadron. IDF/ AF 


With an uneasy peace now in place, the 
IDF/AF could begin to rationalize and 
improve its fleet of fighter aircraft. After the 
United States and several European countries 
balked at selling the new country modern jet 
fighters, Israel turned to Great Britain. On 
June 17, 1953, the IDF/AF became a jet force 
when the first of several Gloster Meteors 
landed at the Ramat-David Air Force Base 
(AFB). The aircraft order, the first factory- 
new aircraft for the IDF/AF, initially consisted 
of 11 Meteor F8 single seat fighters and four 
T7 two seat trainers, while later an additional 
two Meteor T:7s were procured, followed by 


Alongside its Spitfires, the IDF/AF operated 
the Avia S-199, a Czech-built version of the 
Messerschmitt Bf 109G. IDF/ AF 


Other Second World War types to serve with the IDF/AF included the de Havilland Mosquito, 
this one being a TR Mk 55. IDF/AF 
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nine Meteor FR.9 fighter reconnaissance 
variants. As if a portent to Israel’s growing 
aircraft industry, a number of the Meteors 
were modified, including two FR.9s changed 
to F8 specifications and a two T7s adapted for 
a photo-reconnaissance missions. 

Although the Meteors provided fine 
performance, Israel was constantly looking to 
obtain even more advanced fighters, 
particularly in light of fact that many of its 
neighbours were amassing just such aircraft, 
often supplied by the Soviet Union or one of 
its satellite countries. The IDF/AF still wanted 
an American fighter, such as the North 
American F-86 Sabre, but political leaders in 
the US consistently blocked the sale. Israel 
then turned to France, initiating a long-term 
relationship with several French 
manufacturers, including a close rapport with 
the Societe des Avions Marcel Dassault. 

Beginning with the M.D. 450 Ouragan, 
which began arriving on October 6, 1955, 
more Dassault products quickly followed. 
After a cancelled order for the Mystere II, the 
IDF/AF began to field the M.D. 454 Mystere 
IVA, itself seen as a worthy opponent to the 
MiG-15 that now equipped several Arab 
counties. The first Mystere IVA fighters 
landed at Hatzor AFB on April 11, 1956, 
moving the IDF/AF into the realm of the 
supersonic fighter. The Dassault Super 
Mystere, an even faster long-range air 
superiority fighter, was fielded on 
December 4, 1958. 

On April 7, 1962, the IDF/AF began to 
receive the highly capable Dassault Mirage 
IIICJ, the first two arriving at Hatzor AFB, the 
formation led by eminent Israeli aviator Rav 
Seren Dani ‘Danny’ Shapira. The ‘J’ suffix, 
translated as Juif’ or ‘Jewish’ in French, 
denoting a Mirage IIIC variant built to 
IDF/AF specifications. Although the Mirage 
IIIC was designed as a fast, high altitude 
fighter interceptor, the Israelis would out of 
necessity often employ it as a low level tactical 
fighter, and ultimately purchased 70 IIICJs, 2 
IIICRJ single seat reconnaissance variants, 
and 4 IIIBJ two seat combat trainers. Again, 
using local manufacture, the IDF/AF would 
modify the Mirage as needed, an example 
being the production of a removable photo 
reconnaissance nose fitted to the basic MCJ. 


Israel entered the jet age in 1953 with the acquisition 
of Gloster Meteor F.8s,T.7s and FR.9s from the UK. 


“ON APRIL 7, 1962, THE IDF/AF 
BEGAN TO RECEIVE THE HIGHLY 
CAPABLE DASSAULT MIRAGE 
IIICJ, THE FIRST TWO ARRIVING 
AT HATZOR AFB, LED BY 
EMINENT ISRAELI AVIATOR RAV 
SEREN DANI ‘DANNY’ SHAPIRA.” 


An IDF/AF Mirage IIICJ would score the 
first air-to-air victory for the entire Mirage 
series anywhere in the world. Although Israeli 
Mirage IIICJs had tangled with various Arab 
MiGs before, it was on July 14, 1966, that a 
confirmed kill was scored. The Mirages were 
flying top cover — or Combat Air Patrol (CAP) 
— for several flights of Mysteres and Sud-Ouest 
S.O. 4050 Vautours hitting Syrian positions. A 

The Syrians were trying to divert the flow | Israel’s warm relationship with France in the 1950s led to the purchase 
of the Jordan River, thus cutting fresh water to of the Dassault M.D. 450 Ouragan ground attack fighters as an interim 
much of Israel. A four ship CAP from 101 | 
Squadron - the First Fighter Squadron — was 
patrolling the area when bogies were picked 
up on ground radar, after which the Ground 
Control Intercept (GCI) controller turned the 
CAP flight away from the intruders. It turned 
out that it was actually two Syrian MiG-21s, 
coming in low and fast, and apparently 
thinking the Israelis were leaving the area. Not 
so, as the controller turned the CAP flight 180° 
and the fight was on. In the end, Serem Yoram 
Agmon, a flight instructor with 12 Flying 
School standing in with 101 Squadron, rolled 
in on one of the Syrians, needing two short 
bursts of 30mm cannon fire to bring down the 
MiG. The other MiG quickly disappeared. > 


The Sud Aviation Vatour was a powerful fighter bomber, entering 
service in Israel in 1958. Its main ground attack role did not prevent 
Captain Ben-Zion Zohar from using his four 30mm DEFA cannons to 
shoot down an Iraqi Hawker Hunter on June 6, 1967. IDF/AF 
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April 1962 saw the first of = angie seat ieee CIS or Shahaks delivered to the IDF/AF. Shahak 409 was among the first batch and was 
allocated to 101 Squadron, replacing their Mystere IVAs. IDF/AF 


Called the Shahak - Sky Blazer — the 
Mirage IIICJ would be the key component of 
the IDF/AF in several conflicts including the 
1967 Six Day War, which was followed by the 
War of Attrition that finally ended in 1970. 
Mirage IIICJs were also flown to good effect 
during the 1973 Yom Kippur War, often 
operating in concert with McDonnell F-4E 
Phantom IIs. With the Phantoms on line, later 
joined by the McDonnell Douglas F-15 Eagle, 
the Mirage IIICJ was retired in mid-1982. 

As mentioned above, during this era when 
the IDF/AF was purchasing its combat aircraft 
from overseas sources, there was also a 
growing aircraft manufacture and modification 
industry in Israel. Today the company is known 
as Israeli Aerospace Industries (IAD, and it isa 
major world player in almost all aspects of the 
aviation industry. IAI can trace its history back 
to one remarkable man, an American named Al 
Schwimmer. Schwimmer trained as an 
engineer with Lockheed in Burbank, 
California. In 1939, he gained his commercial 
pilot’s licence while working there. During the 
Second World War he worked for Trans World 
Airlines and assisted the US Air Transport 
Command as a flight engineer. 

In 1948, Schwimmer became instrumental 
in supplying aircraft and crews to Israel prior 
to and during the War of Independence. 
Indeed, during the war, he was in Israel 
running the maintenance program for the 
country’s small air force, the nucleus of which 
had been formed largely from Schwimmer’s 
aircraft and crews. By the late 1940s, 
Schwimmer was back in the United States, 
and was operating a company called 
Intercontinental Airways, rehabilitating old 
military aircraft out of the airport at Burbank, 
California. In January 1951, Schwimmer was 
visited by David Ben Gurion, then the prime 
minister of Israel, and Shimon Peres, the 
Minister of Defense, at his facility at Burbank. 

The offer presented by the Israeli leaders 
was multi-faceted. First, Schwimmer would 
return to Israel and set up a maintenance and 
support organization for the IDF/AF. 
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Additionally, he would provide support for the 
new state airline — El Al. Finally, as a future 
goal, Schwimmer would develop the new 
organization into a world-class aeronautical 
engineering, modification and overhaul entity, 
with complete aircraft manufacture not out of 
the realm of possibility in the future. Based 
out of Lod International Airport, then Israel’s 
only international airport, Bedek Aviation 
came into being in early 1952. 

Under the guiding hand of Schwimmer, 
assisted by Heyman Shamit, also a US Army 
Air Forces veteran, success came quickly to 
Bedeck Aviation. In 1955 the US Federal 
Aviation Administration granted accreditation 
to Bedeck for aircraft and component 
overhaul. Soon, military demands put Bedek 
Aviation to the test during the Sinai Campaign 
of 1956, when, despite losing nearly half of its 
workforce when they were called up for 
reserve military duty, it provided round-the- 
clock support to the IDF/AF Although there 
were doubters, some thinking it was too soon, 
Bedek Aviation made the jump to full aircraft 
production in 1957, when the firm started 
building the Fouga (Potez) CM-170 Magister 
jet trainer under licence. 


At this time the company changed its name 
to Israeli Aircraft Industries (IAI), with Bedek 
Aviation as a division. The first IAI built 
Magister was delivered to the IDF/AF on July 
7, 1960, and although the type was used 
primarily as a trainer, it was often flown as a 
combat aircraft. By 1965, IAI had established 
an Aircraft Production Division, with Bedek 
Aviation now dedicated to civil aircraft 
conversion and modification. The first 
indigenously designed and built aircraft was 
the IAI Arava, a twin-engine light transport, 
which first flew on November 27, 1969. 

As pointed out in the opening paragraph of 
this article, Israel has long endured various 
levels of tension with its immediate 
neighbours, ranging from a tenuous peace to 
all out war. In light of the fact that many of its 
Arab neighbours were being equipped with 
the latest Soviet aircraft, Israel needed to 
maintain its near constant program of 
acquisitions just to maintain some sort of 
parity in the air. Thus, it came as quite a shock 
that on June 2, 1967, French President 
Charles de Gaulle announced a partial 
embargo of weapons of an “offensive nature” 
bound for Israel. 


1956 saw the Dassault Mystere IVA enter service as Israel's first supersonic fighter. These aircraft 
were later replaced by the Super Mystere in 1958. IDF/AF 


When de Gaulle was elected president on 
December 21, 1958, relations between France 
and Israel were quite close, and appeared to 
remain so. In numerous speeches de Gaulle 
reinforced this by confirming the close ties 
between the two countries, and Israeli officials 
were warmly welcomed to France during 
several state visits. However, over the next 
few years, de Gaulle began to see France as a 
key player in the Middle East, believing his 
country a viable alternative to the two main 
outside influences in the area, namely the 
United States and the Soviet Union. More 
importantly, de Gaulle began to cool his 
country’s foreign policy in regards to Israel. 

Volumes have been written on this 
devolving of relations between France and 
Israel. One analysis of the decision surmises 
that with the loss of Algeria in July 3, 1962, 
which may have resulted in a desire to court 
the favour of other oil-rich Arab states, de 
Gaulle simply chose to side with the larger, and 
seemingly more powerful political group within 
the Middle East. Another study assumes that 
de Gaulle’s quite negative opinion of the United 
States, and indeed of Great Britain, both 
countries that tended to lean towards Israel, 
influenced his foreign policy decisions. 

In June 1967, the Middle East was again 
set to erupt into all out war, with Israel under 
almost constant and escalating attack by its 
Arab neighbours. Israeli society was 
mobilizing to defend itself. Apparently, de 
Gaulle did not agree that there was any real 
threat to Israel, and seeing the mobilisation as 
more preparatory to a preemptive Israeli land 
grab, warned Israel not to initiate hostilities. 
On June 2, France began the partial arms 
embargo, which although de Gaulle stated his 
country was neutral and the embargo applied 
to the entire Middle East, actually only 
affected the military readiness of Israel. The 
Six-Day War began 72 hours later. > 


Ground crew quickly rearm a highly 

polished Mirage IIICJ at Ramat David 

Air Force base. A high state of readiness 

and high speed rearming are vital skills 
à even for the IDF/AF today. IDF/ AF 
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In 1969 the McDonnell Douglas F-4E Phantom began to be delivered, known as the Kurnass or 
Sledgehammer. These began operating alongside the Mirage fleet, who lost their polished 
metal scheme in favour of similar camouflage to the Phantoms as seen here. IDF/AF 
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Israel’s need for a day fighter drove the development of the Mirage 5, essentially a radarless 
Mirage IIIE optimized for day fighting and ground attack. Israel's acquisition of this type, known 
as the Nesher, is beset with myths and legends, but 51 single seat and 10 two seat Neshers 
were completed by IAI. This aircraft is from 101 Squadron. IDF/AF 
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With the implementation of the partial 
embargo, furious negotiations ensued with 
Israeli officials pointing out that much of the 
embargoed material, which included far more 
than just aircraft, had already been built, paid 
for and was simply awaiting delivery. De 
Gaulle demanded that Israel withdraw to the 
prewar boundaries. Then, on December 26, 
1968, operatives from the Popular Front for the 
Liberation of Palestine attacked an El Al 
airliner at the airport in Athens, Greece. Israeli 
intelligence determined that Lebanon had 
abetted the Palestinians, and in reprisal on 
December 28, launched a strike against the 
Beirut airport, destroying some 13 aircraft. In 
response France implemented a total embargo 
against Israel before the close of the year. 

One result of the French arms embargo was 
the loss of what was to be the latest Israeli 
ground attack fighter, namely the Dassault 
Mirage 5J. Although the Mirage ITICJ had been 
flown in a variety of mission profiles — fighter, 
interceptor, ground attack — the IDF/AF 
wanted what would amount to a simplified 
version of the aircraft that was optimised for 


low level air-to-ground work, while it could still 
perform in a limited fashion in the air-to-air 
arena. Thus, on April 7, 1966, Israel and 
Dassault signed a contract for 50 Mirage 5J 
multirole aircraft, plus a pair of Mirage 5DJ two 
seat combat trainers, a contract that would 
ultimately never come to fruition, regardless of 
the fact that the aircraft were actually built. 

The idea behind the 5J, which the IDF/AF 
had named Ra’am — Thunder, was quite simple, 
and further proved the versatility of the basic 
Mirage airframe. Since the weather in the 
Middle East is generally good, the Mirage 5J 
would give up much of its all weather and night 
fighting capabilities for an increase in weapons 
load and fuel — 32% more fuel — all in a proven, 
very familiar and now easier to maintain 
package. The Mirage 5J differed from its IMC 
and IIICJ cousins in a number of ways, and was 
actually based on the Mirage IIIE, which had 
an electronics bay behind the cockpit, and thus 
had slightly longer fuselage than the IIC. 

The 5J saw much of the IIIE’s tactical 
electronics either removed altogether, or 
replaced with smaller units. For example, the 


rather troublesome Thompson-CSF Cyrano 
radar system and ancillary equipment was 
removed, and the radome was replaced with a 
more tapered unit. Still, space in the nose of 
the 5J could, if desired, be filled with mission- 
oriented equipment such as a simple ranging 
radar. Spaces in the fuselage now devoid of 
electronics were filled with fuel tanks, while 
less overall weight meant that the weapons 
load could be increased, and as such the 
number of wings stores stations was 
increased from five to seven. 

Although considered by many as a day 
strike aircraft, the 5J could still be used as a 
day fighter by mounting either the AIM-9 
Sidewinder or the Matra R.550 Magic 
missile, both IR-seeking air-to-air weapons. 
Plus the pair of DEFA 30mm cannon was 
retained. The powerplant remained the 
SNECMA Atar 9C turbojet, which was seen as 
somewhat low on thrust and a bit troublesome 
itself, but could still push the 5J past Mach 2. 
This speed would allow the future Mirage 5J 
pilot the ability to disengage from 
unfavourable aerial combat situations. 


Attempts to improve the turn 
radius and aerodynamics of 
the Kfir led to the addition of 
foreplanes on the sides of the 
air intakes, initially small strakes 
as seen on this early Kfir, now a 
gate guardian at Udva IDF/AF 
base in Southern Israel. IDF/ AF 
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The IAI Kfir c2 was a response to the feedback from the Squadrons operating the early aircraft. A stronger airframe, better avionics and 
improved aerodynamics from larger foreplanes made the aircraft more agile and capable in both the fighter and ground attack role. The grey 
scheme seen here was considered identification enough, so the triangular markings were dropped. IDF/ AF 


Finally, the Mirage 5J would cost less than 
the Mirage III. 

On May 19, 1967, Dassault test pilot Herve 
Leprince-Ringuet flew the Mirage 5J for the 
first time, out of the company’s Aerodrome de 
Melun-Villaroche facility, and soon after the 
Mirage 5J began to move down the assembly 
line. IDF/AF test pilot Danny Shapira was on 
hand and actually completed much of the flight- 
test programme. Working from such a known 
quantity as provided by the basic Mirage III, 
the 5J test programme moved along quickly, 
with the first production airframe competed on 
September 12, 1967. Regardless of how well 
the test programme went, the embargo 
initiated by de Gaulle of a few months earlier 
meant Israel would never see any of the 
Dassault-built Mirage 5J aircraft. As the 
airframes rolled out they were immediately 
placed in storage at Chateaudun Air Base. 

Production of the Mirage 5J finally 
concluded on June 19, 1969, and with the 
embargo still in place, the batch of 50 airframes 
was simply taken over by France, modified to 
French standards, and delivered to the Armee 
de l'Air, under the designation Mirage 5E Eight 
of these 5F airframes were later sold to Chile. 
Israel did eventually receive a refund of the 
money paid up front for the order. Production 
of the Mirage 5 and Mirage 50 series of aircraft 
continued after the Israeli 5J order was 
complete, and the type did go on to be popular 
with several air arms around the world. In the 
end, 517 airframes were delivered, covering a 
myriad of sub-variants, a number that does not 
include existing airframes later modified to 
Mirage 5/50 specifications. 

Now Israel had to move fast, needing 
replacements for losses incurred during 
the Six Day War, plus normal aircraft aging 
and attrition. The plan was complex, but the 
decision to proceed was simple. Israel would 
simply have to build indigenous combat 
aircraft. What happened next has since been 


The early Kfir canards were small as 
seen here in this top view, the large 
orange and black triangles being an 
identification aid to easily differentiate 
Israeli from Egyptian Mirages. IDF/AF 


the subject of intense debate, and to this day 
the story of what became known as the 
Nesher, which includes a healthy dose of the 
cloak and dagger, is still not fully known. 
Indeed, it was not until the early 1980s that a 
Nesher was even publically displayed. 

After the implementation of the partial 
embargo in mid-1967, negotiations quickly 
commenced between Dassault and leaders 
from the IDF/AF and IAI for a licence to build 
the Mirage 5J in Israel, and by the end of the 
year a contract was signed between all the 
principal players. Dassault company officials 
thought that since they were a private company 
the Governmental embargo did not apply to 
them, and hence it would be no problem to 
provide the manufacturing licence to IAI. The 
one player that could not come to the table was 
SNECMA - Société Nationale d’Etude et de 
Construction de Moteurs d’Aviation — that built 
the Atar turbojet engine. As SNECMA was a 
Government owned company it had no choice 
but to abide by the embargo. 

The engine selection, however, did not 
interrupt the programme. Having operated the 
Mirage IIICJ for years, the IDF/AF, IAI, as well 


as the Bet-Shemesh Engines Company, were all 
quite familiar with the Atar 9B and 9C series of 
engines, with depot level maintenance functions 
performed locally, including the manufacture of 
many replacement components. Additionally, 
complete engines and a mass of spares were 
already on hand. Still, the idea of reverse 
engineering of the complete engine was beyond 
the scope of IAI. What followed is a well- 
known story, worthy of review here. The Atar 
9C engine was being built under licence by the 
Sulzer Company, a Swiss firm that supplied 
the Swiss Air Force. An engineer by the name 
of Alfred Fraunknecht, who worked for Sulzer, 
was approached by Israeli agents with a 
simple deal - Fraunknecht would supply 9C 
engineering data and blueprints for a payment 
reported to be $250,000 US. Some 200,000 
blueprints — in 24 crates — were transferred 
before Swiss officials discovered the plan, 
confiscating the final few crates, and arresting 
Fraunknecht. At trail, Fraunknecht was found 
guilty and sentenced to four and a half years 
in prison. After release, he was on hand as an 
honoured guest during the ceremony at the 
rollout of the first production Kfir. > 
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Under the programme name Ra’am A, IAI 
began to build the Mirage 5J, all covered by a 
tight cloak of secrecy. Although it seemed that 
some in the French Government were aware of 
the programme, most apparently chose to turn 
a blind eye. Still, in June 1968, the French 
Government officially voiced an objection, 
which was ignored by Dassault. Many people in 
both the French Government and in industry 
were quite confused with de Gaulle’s reasoning 
for implementing the Israeli embargo, all at a 
time when the Soviet Union was openly 
supplying most Arab countries. According to 
Moshe Keret, who was an engineer working on 
the Ra’am A programme and later head of IAI, 
“The opponents (to the embargo) sought, and 
found, a way of aiding Israel.” 

More familiarly known as Nesher — Vulture 
- the Ra’am A aircraft was actually an assembly 
of components obtained from a variety of open 
as well as clandestine sources. Again, reverse 
engineering of the entire aircraft was never 
considered, Keret stating: “Truth to tell, this 
would have been an act of near suicide.” 
Dassault supplied specialized jigs, fixtures and 
tooling, as well as a substantial variety of large 
airframe components. These included forward 
fuselages as evinced by the manufacturer’s 
plates still to be found in many Nesher cockpits 
today. Additionally, Dassault supplied 
engineering data so that IAI could build a large 
portion of the aircraft. 

Rather oddly, the French embargo did not 
cover certain spare parts for Israeli aircraft, 
namely the Mirage IIICJ, already in service, 
and this provided a legitimate flow of material 
to Israel. Among this stream of spare parts 
were components destined for the Nesher 
assembly line. There is some speculation that 
two complete Dassualt-built Mirage 5J 
airframes, to be used as manufacturing 
examples and often referred to as the Nesher 
prototypes, arrived in Israel via this channel. 
Other, rather inventive methods were used to 
ensure the Nesher production proceeded with 
a minimum of delays. 

Keret recalls: “Everything was top secret. 
Once, a very large aircraft part arrived wrapped 
in old clothing, disguised among the furniture 
and personal effects of a particular family. In 
Paris, we had people who became wizards at 
packing and transporting these parts in any 
number of weird and wonderful ways.” 

IAI’s Aircraft Production Division was 
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The IAI Kfir C7 was a much modified version of the fighter. 
A more powerful version of the J79 meant it could be fitted 
with two additional pylons under the air intakes, as the 
maximum take off weight increased by 3395 Ib. IDF/ AF 


tapped to build the Nesher. This division had 
been established in 1965 under the guidance of 
Shalon Ariav, himself a key member of the 1958 
Magister production programme. The Nesher 
was an almost exact duplicate of the Mirage 5J, 
differing mainly in the installation of a Martin 
Baker ejection seat, and locally sourced 
electronics. First flight was on March 21, 1971, 
with the first few production examples being 
delivered in May to the First Fighter Squadron, 
then a Mirage IIICJ unit, for operational 
testing. On October 18, 1971, the Nesher was 
officially declared operational and integrated to 
additional frontline squadrons. When the 
production programme ended in February 
1974, a total of 50 Nesher A single seaters and 
10 Nesher B - sometimes referred to as 
Nesher T — two seat combat trainers were built. 

Although the Nesher was designed as a 
simplified ground attack aircraft, it would 
soon draw its first victories in the air. On 
January 8, 1973, Yoram Geva — flying Nesher 
16, and Eliezer Yeari — flying Nesher 10, were 
part of a four-ship Nesher flight, which was 
escorting a flight of McDonnell Douglas F-4E 
Phantoms on a mission to attack certain 
Syrian bases. The formation encountered a 
flight of Syrian MiG-21s, and during the 
ensuing engagement both Geva and Yeari, 
using the AIM-9D Sidewinder, downed a MiG 
each. Before the year was out, the Nesher 
would add considerably to this score. 


As a side note, the F-4E was known as the 
Kurnass — Sledgehammer -— in the IDF/AF 
The type was first delivered to Israel in 
September of 1969, and would play an indirect 
role in the development of Israel’s next 
indigenous combat aircraft. 

On October 6, 1973, Israel was attacked by 
the combined forces of Egypt and Syria, in an 
action that started what has since been called 
the Yom Kippur War. A Nesher would be 
credited with the first victory of the war. On 
the day the conflict commenced, Assaf Ben- 
Nun, flying Nesher 16, downed an Egyptian 
Air Force Sukhoi Su-7 during an aerial 
engagement that saw a flight of four Neshers 
of 144 Squadron quickly down four Egyptian 
Su-7s, with no Israeli losses. 

During much of the war Neshers were used 
as fighters, turning over much of the air-to- 
ground work to the Kurnass and the Douglas 
A-4 Skyhawk. By the time the cease-fire took 
effect on October 24, Nesher pilots had 
amassed an impressive record, and would 
become the high scoring aviators of the 
conflict. Although records can be 
contradictory, the generally accepted numbers 
are 113 out 211 shootdowns during the Yom 
Kipper War were attributed to the Nesher, with 
a loss of only six of the Israeli airframes. 

As an aside, called Ayit - Eagle - by the 
Israelis, the A-4 was first delivered to the 
IDF/AF in December 1967. 


The IAI Neshers purchased by the Argentine Air Force (FAA) as the Dagger have since been 
upgraded with new HUDs and avionics to produce this aircraft, the Finger. The Mirage airframe 
is becoming rightly known for its longevity. Fuerza Aérea Argentina 


The Nesher would continue in IDF/AF 
service for another few years, before the 
majority of the airframes were returned to IAI 
for refurbishment preparatory to being sold to 
the Argentine Air Force — Fuerza Aerea 
Argentina (FAA). In all, a total of 35 airframes, 
to be named Dagger A, were taken on charge 
by the FAA beginning in December of 1978. To 
round out the order, four Nesher B airframes, 
to be designated Dagger B, were also supplied 
to the FAA. As will be covered later in this 
magazine, it should be mentioned that these 
Daggers played a key role in the FAA order of 
battle during the 1982 war in the Falklands 
Islands. Guatemala was also interested in the 
Dagger, but never placed an order. 

At the same time the IDF/AF was 
beginning to field the Nesher, another project 
was being pursued by IAI. Although the 
Nesher was one of the highest scoring 
fighters in the history of the IDF/AF, and 
a capable ground attack machine as well, it 
was really more of an expedient — get the 
aircraft built and into service as soon as 
possible. One of the biggest compromises of 
the Nesher was its Atar 9C engine, which 
even though it produced Mach 2+ speeds, was 
seen as underpowered with high fuel 
consumption, in addition to being 
somewhat unreliable. 

What IAI engineers were developing, 
concurrent with the Nesher, was the idea of 
taking the Mirage 5J/Nesher airframe and 
installing a completely new, more capable 
power plant. Rather importantly, this engine 
had to be as readily and consistently available. 
This was not exactly a new concept as back in 
January 1969, a Dassault Super Mystere was 
re-engined with a Pratt & Whitney J52-P-8A in 
place of the original Atar 101G-3. The Pratt 
and Whitney was more powerful and more 
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Although the ENAER Pantera 
featured the avionics, radar nose 
and canards of the Kfir, it kept 
the standard Mirage 50 wing 
with its straight leading edge. 
The last of these aircraft were 
retired in 2007. Patrick Laureau 
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reliable, and since it also powered the 
IDF/AF’s new fleet of Douglas A-4H Ayits, 
was an off the shelf component. The re- 
engined aircraft, of which 26 were so 
modified, was called the IAI Sa’ar — Tempest — 
and was first flown February 13, 1969. 

The new programme aircraft was called the 
Ra’am B, and was in the most basic terms a 
Nesher airframe with a different engine. While 
versions of both the Pratt & 
Whitney TF30 and the Rolls- 
Royce Spey turbofans were 
considered, IAI selected the 
General Electric J79. While the 
performance number were 
acceptable, another key reason 
for selecting the J79 was that it 
also powered the IDF/AF’s new 
F-4E Kurnass fighters. 
Commonality and assured 
supply were the keys. 

The J79 and the Atar 9C were certainly not 
the same engine, with different thrust ratings, 
air flows, fuel flows, temperatures and 
importantly, they were not the same size. It 
was not going to be a simple process of 
unbolting the 9C and swapping it with a J79. A 
test bed aircraft was needed to try out the new 
installation. At the time, the Nesher had not 
yet flown and all the Mirage IIICJs were 
needed to equip front line squadrons. Hence, 
a two-seat Mirage IIIBJ — serial number 88 — 
was selected, and delivered to IAI on April 1, 
1969, along with two J79s from the Kurnass 
spares package. On September 21, 1970, the 
J79 powered Mirage — named the Technolog - 
flew for the first time out of the Lod 
International Airport, under the command of 
Danny Shapira. Overall, flight-testing revealed 
no major problems and even though the 
Technolog, with its aft cockpit full of flight-test 
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“FLIGHT-TESTS 
REVEALED THAT 
AS A MULTI-ROLE 
COMBAT 
AIRCRAFT THE 
KFIR WAS A 
MIXED SUCCESS” 


instrumentation, was heavier than the 
standard Mirage, it exhibited a marked 
increase in most performance parameters. 

Engineering studies, along with the testing 
of the Technolog, did reveal a number of 
items that needed to be addressed. The J79 
was shorter than the Atar, and at first it was 
thought that the J79 could be mounted more 
aft to eliminate the need for any fuselage 
modifications. This, however, 
produced an unacceptable 
change in the centre of gravity. 
The J79 would have to be 
mounted more forward, which 
combined with its slightly larger 
diameter, called for a rework of 
the aft fuselage. It should be 
noted that this was done 
without any change in external 
dimensions i.e. fuselage 
diameter, while the most apparent change 
being the cut back exhaust area. 

The J79 also ran hotter, which called for 
replacing some aluminum structural 
components with titanium pieces, the 
installation of thermal blankets in the engine 
bay and most outwardly, a number of scoops 
and louvred exhausts on the fuselage and at 
the base of the vertical fin to provide cooling 
airflow. Additionally, the J79 needed more 
intake airflow than the Atar, which was 
compensated for with newly designed inlets 
and a new programme for the movement of 
the inlet shock spikes. The J79 itself had to 
modified, mostly by reworking the inlet guide 
vanes, installing smokeless combustion 
chambers and repositioning various external 
components like the accessory gearbox. All of 
this resulted in the designation J79-IALJ1E, 
the ‘TAI’ indicating the engine was to be built 
under license by IAI. > 


Now it was time to install the J79 in a more 
representative airframe. The new aircraft was 
called the Kfir — Young Lion, and never had a 
prototype in the sense of a new-build 
experimental airframe. Rather, a Nesher was 
used, and serial number 788 was first flown on 
June 4, 1973, by Assaf Ben-Nun, himself a 
recent graduate of the US Air Force’s test pilot 
school. First deliveries of production Kfirs 
were planned of November of 1973, however 
much of the flight-test programme was 
interrupted by the tensions leading up to the 
Yom Kippur War. A second Nesher - serial 
number 712 — was modified using data 
obtained from 788, and this second aircraft 
was considered to be most representative of 
the production aircraft. 

The flight-test programme revealed that as a 
multi-role combat aircraft the Kfir was a mixed 
success. As a ground attack aircraft it was quite 
competent, however, the multi-role concept 
also required the Kfir to be a reasonably 
capable fighter. On this latter quality, the Kfir 
was less well received. While the Technolog 
was a decent fighter, the production Kfir, with 
the addition of a rough field undercarriage and 
mission electronics, was heavier and suffered 
from the extra weight. The resultant higher 
wing loading, along with drag produced by all 
the required air scoops, cancelled out some of 
the benefit of the extra thrust provided by the 
J79. Although the centre of gravity of the new 
aircraft had been carefully analysed, the 
production Kfir did see a forward shift, which 
actually made the aircraft more stable, not 
something that is welcome on a fighter aircraft. 

With the increase in thrust that 
accompanied the J79 engine, Kfir pilots were 
anticipating a fighter aircraft that was 
appreciably better, and certainly as 
manoeuvrable as, the Mirage IIICJ or the 
Nesher. The Kfir was better than both, but not 
by much, and certainly not enough to satisfy 
the highly experienced Israeli fighter pilots 
looking for a better mount. 

Even as the first Kfirs were set to roll off 
the assembly line, IAI engineers were looking 
to enhance the aircraft’s air-to-air capabilities. 
The thrust was there, so the engineers 


The addition of the Elta EL/M-2032 radar 
makes the nose of the Kfir CE much longer, 
but is a far more elegant installation than 
some of the other modifications to the Mirage 
and Kfir. Fuerza Aérea Ecuatoriana 
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The original Ecuadorian Air Force IAI Kfir fleet was increased by another two aircraft in 1997, 
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with both these and the existing aircraft being upgraded to Kfir 2000 standard, known as the 


Kfir C10 or in Ecuador, the Kfir CE. Stefano Rota 


concentrated on aerodynamics, and the team 
settled on a three-fold fix. First, and most 
apparent, was the addition of a set of fixed 
canard surfaces mounted just aft of the engine 
inlets. The canards — some in the press called 
them ‘moustache canards’ — provided extra 
lift, thus reducing the main wing’s loading, 
while they shifted the aerodynamic centre of 
gravity, plus they helped control airflow over 
the wing. 

Next, the wing itself was modified with a 
‘saw tooth’ on the leading edge of the outer 
wing panel, which resulted in two benefits. 
There was a small increase in outer wing area, 
while the saw tooth itself produced chord-wise 
vortices, which in effect acted as a fence that 
controlled span-wise airflow, but without the 
drag produced by an actual fence. Finally, 
small strakes were mounted on the nose, 
which helped to produce a more predictable 
airflow over the canards and the wing. 

These aerodynamic modifications were 
mounted on the old Technolog, which first 
flew as such on July 16, 1974. Soon serial 
number 788 was also modified and joined the 
test programme. 

Almost all performance goals, most 
importantly high angle of attack turning flight, 
were enhanced, and with the aerodynamic 
improvements thus validated, changes were 


quickly implemented on the assembly line. The 
new Kfir was designated as C2, and to add to 
the Kfir’s weapons capability, two additional 
wing store stations were added to this and later 
variants, bringing the total to nine hard points. 

The first production Kfir — serial number 
724, was delivered to the IDF/AF on April 14, 
1975, finally being unveiled to the public 
during a ceremony the same day at the IAI 
plant at the Lod International Airport. Secrecy 
surrounding the project had been so tight that 
many in the press posited that the Kfir was 
simply made up from old Mirage parts. More 
confusion resulted in the fact that the two Kfirs 
on display — 724 and 712, had completely 
different nose cones. Serial number 712, being 
a Nesher airframe, had a Nesher nose cone. 

Kfir 724, along with 712, was assigned to 
the First Fighter Squadron. As when the 
Nesher was introduced and would fly 
alongside the squadron’s Mirage IIICJs, the 
new Kfir would operate with the squadron’s 
current fleet of Neshers. 

The Kfir was built in four basic variants. 
Initially, the simple designation ‘Kfir was applied 
to the first airframes, which did not have the 
aforementioned aerodynamic improvements, 
coming off the assembly line. In order to 
realise a modicum of enhancement in flying 
qualities, these airframes were later cycled 
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The Ecuadorian Air Force (FAE) had originally been interested in the Kfir in 1976, but the 
acquisition of the type had been embargoed with the US. In the interim, the FAE purchased the 
Mirage F.1 from Dassault, until the embargo was lifted and the Kfir C2 and later CE were 
delivered. Both types are still in service today but the Mirage F. 1s are being replaced by the 


Atlas Cheetah. Fuerza Aérea Ecuatoriana 
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An IAI Kfir C7 of the Columbian Air Force (FAC) in flight armed with laser guided bombs on the 
forward wing root pylons. Juan Carlos Cicalesi collection 


back through the factory where small strakes 
were installed just aft of the engine inlets. 

Since these strakes did not produce an 
appreciable amount of lift they should not be 
considered proper canards. They did, however, 
produce an improved airflow over the wing, 
which resulted in improved performance. At 
the time these airframes, even after the 
installation of the strakes, were still referred to 
as Kfirs, not the Kfir C1. Only later, to help 
differentiate the earlier airframes from the later 
did IAI adopt the designation Kfir C1. 

As described above, with the aerodynamic 
modifications the airframe was designated as 
Kfir C2, which were introduced to service on 
July 20, 1976. Since the two seat Nesher B 
combat trainers were scheduled for either sale 
or retirement, a two seat Kfir was called for. 
Designated Kfir TC2, the fuselage was slightly 
longer, while the fuel tank that was originally 
installed way back in the Mirage 5J, was 
removed, all to make room for the aft cockpit. 
The TC2 nose was also noticeably longer than 
the C2’s. The Kfir TC2 first flew on September 
28, 1980, under the command of Assaf Ben- 
Nun, and a total of 12 airframes were so built. 
The final production variant was designated 
Kfir C7, and was primarily an upgrade to the 
aircraft’s mission electronics. Older 1970s- 
vintage components were replaced with a 


more complimentary system of fire control 
and air data computers, an inertial navigation 
system, and modern heads-up display and gun 
sight, and a better ranging radar. 

To compensate for the weight of the new 
electronics an upgraded J79 engine — called the 
Combat Plus — was installed, as were beefed up 
landing gear components. The first Kfir C7 was 
delivered on July 31, 1983, and due mainly to 
the fact that highly modern American aircraft 
such as the McDonnell Douglas F-15C Baz — 
Falcon — were now on charge, only 30 C7s 
were built. After the C7, all additional variants 
of the Kfir were upgrades of existing airframes. 
A dedicated reconnaissance bird, designated 
RC2, was developed but never made it off the 
drafting table. Instead, three C2 airframes were 
modified with an interchangeable 
reconnaissance nose. 

Although Kfir was a true multi-role combat 
aircraft, the fielding of true air superiority 
fighters by the IDF/AF meant it was flown 
mainly on ground attack missions. Despite the 
fact that the intensity of the future conflicts 
were never as high as the Yom Kipper War, 
the Kfir was kept busy, especially in Lebanon. 
Occasionally the Kfir was flown on fighter 
mission, and it was in this role that the type 
scored its only air-to-air victory. On June 27, 
1979, Captain Shai Eshel was flying one of the 


The Ecuadorian Air Force (FAE) first ordered the IAI Kfir C2 in 1982, purchasing 10 single seat 
fighter bombers with a pair of two seat trainer aircraft. Peter Steinemann 


Two IAI Kfir COAMs of the Columbian Air 
Force (FAC). Originally purchased from 
Dassault as the Mirage V COA, these aircraft 
were upgraded to the Kfir C7 standard by IAI, 
showing just how compatible IAI modification 
programmes are with the original design. 
Juan Carlos Cicalesi collection 


two Kfir C2s, along with two F-15s, as part ofa 
four-ship CAP flight. Ahead of this flight was 
another four-ship CAP flight — all F-15s — 
protecting a reconnaissance flight on a run 
over Lebanon. As the mission progressed, a 
flight of eight Syrian MiG-21s came on the 
scene intent on intercepting the 
reconnaissance aircraft. Both CAP flights 
were soon engaged, and in the ensuing tangle 
Captain Eshel shot down one of the MiGs with 
a Rafael Python 3 air-to-air missile. 

As with any weapons system several factors 
conspired to bring its service to an end. For 
Israel and the IDF/AF one factor was money. It 
cost a considerable sum to keep the Kfir fleet 
operational. Also, despite not exactly being old 
aircraft, the last airframe rolled out in 1986, the 
Kfir was soon eclipsed by the American aircraft 
being added to the IDF/AF inventory. Even 
when front line squadron, such as the First 
Fighter Squadron, began to turn in their Kfirs 
as early as 1987, this did not mean that IAI was 
done with the Kfir. > 


Over the years an almost constant 
programme of modernisation and upgrade 
has produced numerous and often confusing 
variants of the Kfir, which as mentioned, have 
been applied to existing airframes. IAI’s 
LAHAV division, itself a part of the Military 
Aircraft Group, handled these programmes. 
Many of these were upgrades asked for by 
specific customers, and consisted mainly of 
customer specified electronics and weapons 
capability. Of course, more modern 
electronics meant the ability to use more 
modern weapons. 

Upgrades to the mission electronics 
resulted in the Kfir C10, which itself was a 
precursor to the Kfir 2000. An in-flight 
refuelling probe was also an option seen on 
several export Kfirs, but never actually fitted 
to any IDF/AF airframes. There were various 
studies on newer, more powerful engines, 
both from US and other sources, however 
none were ever installed. One project was the 
IAI Nammer — Tiger, which began in 1987, 
and was to be a new-build, updated Kfir 
platform powered by a GE F404 engine. An 
advanced electronic suite derived from the 
cancelled IAI Lavi programme would make 
the Nammer a most modern aircraft. 
Although attractive, the Nammer never 
progressed beyond the idea stage. 

IAI was also kept busy developing and 
offering various Kfir-derived modifications 
and kits applicable to the Mirage III/5 
airframe, these being seen on the Chilean 
ENAER Pantera (1985) and the South African 
Atlas Cheetah (1986). Several electronics 
upgrades were also applied to Argentina’s 
stable of Neshers to produce the Finger. Five 
of the interim Cheetah E airframes were 
purchased by Chile as a source of spares for 
their similar Pantera aircraft until these were 
retired in 2007. IAI also worked with the Swiss 
during a programme to upgrade their fleet of 
Mirage fighters. 

When the Kfir was in full production, IAI 
representatives were fully occupied trying to 
develop an export programme for the new 
aircraft, marketed as an advanced, but still 
cost effective — $4 million per unit in 1975 US 
dollars — combat aircraft capable of a variety 
of missions. 

Major air shows, such as Paris and 


An IAI Kfir C10 of the Colombian Air Force (FAC) conducting tanker trials with an IAl modified 
Boeing 767 MMTT. Both types are still in service with the FAC today. IAI 


Farnborough, have always been events where 
manufacturers can display their wares. At the 
1975 Paris Air Show held at Le Bourget, IAI 
was not allowed to present the Kfir, the French 
seeing it as a direct competitor for, of course, 
the Mirage 5. For IAI, the 1976 Farnborough 
meeting was also a bust, as event organisers 
denied the company’s request for a display, a 
decision some thought was based on Arab 
pressure. The event organisers — the Society of 
British Aerospace Companies — disagreed, 
stating that IAI simply missed the application 
deadline. Evidently Dassault voiced no 
objections when the Kfir was displayed at Le 
Bourget during the 1977 Paris Air Show. 
Spirited aerial demonstrations were flown by 
test pilots Danny Shapira and Assaf Ben-Nun 
in Kfir C2 serial number 755. Over the next 
few years, several countries, including Austria, 
Switzerland, Taiwan, the Philippines, Mexico 
and numerous countries in South America, 
showed some interest, but only a few sales 
materialised. 

Part of the problem was the J79 engine, not 
the engine itself, but the fact that since it was 
licence-built engine approved by the United 
States, officials within the US Government 
thought they had a veto power over which 
countries IAI could sell the Kfir to. IAI did try 
to bypass the veto power by implementing 
studies on a replacement engine, including 
newer SNECMA units, for the Kfir, none of 
which ever came to fruition. Ecuador became 


the first country to attempt to buy the Kfir 
when it ordered 10 new-build airframes in 
1976 only to have the deal squashed by then 
President Jimmy Carter. 

The president’s reasoning was that he 
did not want highly advanced military 
hardware introduced into South America, 
thus tipping an already precarious balance of 
power in the region. IAI failed to make any 
export sale in the late 1970s, and Ecuador 
would go on to buy the Dassault Mirage 
F1. With the end of the Carter administration 
in 1981, the incoming president, Ronald 
Reagan, eased the export restrictions, but this 
was at a time when US aircraft companies 
were also aggressively marketing their own 
aircraft in direct competition with the Kfir. 

Ecuador did end up buying a small fleet of 
10 Kfir C2 airframes for the Fuerza Aerea 
Ecuatoriana (FAE), which began arriving in 
March 1982, and were later complemented by 
two Kfir TC2 combat trainers. In 1997, 
Ecuador bought two more Kfirs, in a deal that 
saw all their aircraft upgraded to Kfir 2000 
specifications, which are locally known as the 
Kfir CE. In early 2012, the FAE took delivery 
of 10 single seat Cheetah Cs and a pair of two 
seat Cheetah Ds from the Denel Group of 
South Africa to replace their Mirage Fls. 
These aircraft were modified, with the 
assistance of IAI, from the Mirage IIIs 
operated by the South African Air Force, who 
retired the type in 2008. 


An IAI Kfir C12 of the Columbian Air 
Force (FAC).The C12 does not 

include the Elta radar of the C7 but 
has all the other advanced avionics. 
Juan Carlos Cicalesi collection 


The IAI Kfir 2000 boasts a glass cockpit and an electronic warfare suite with a Helmet 
Mounted Display System (HMDS).The aircraft has been used as the basis for a number 


of upgrades to existing fleets, but no customer has yet been forthcoming for the type. IAI 


In the early 1970s, Colombia was looking to 
upgrade its fleet of aging US fighters, and 
naturally looked to the US for replacements. 
The US, however, refused to sell Colombia 
more modern equipment so the South 
American country turned to France and 
bought a small fleet of Mirage 5COA multi- 
role fighters, along with a couple of trainers 
and reconnaissance birds. By 1981, Colombia 
inked a deal with Israel for 12 Kfir C2s, 
upgraded to C7 specifications, and one TC2, 
similarly upgraded to what was called a TC7. 
The deal also called for the remainder of the 
Mirage 5 fleet to be refurbished and upgraded 
to C7 equivalent specs, under the new 
designation Mirage 5COAM. The contract 
was initially vetoed by the US, but was 
resurrected in 1988 and the Kfirs began to 
arrive on April 28, 1989. Satisfied with the 
Kfir, in 2008, Colombia bought another batch 
of 11 Kfir C7s and three more TC7s. Part of 
the deal was that all Colombian Kfirs, from 
both the new order and those already on 
hand, would be further upgraded to either 
C10 or C12 specifications, while the TC7 were 
converted to TC12. Again, the C12 variant 
differed from the C10 mainly in its electronic 
suite. The Mirage was retired in 2008 and as 
of 2012, the Fuerza Aerea Colombiana (FAC) 
continues to operate its Kfir fleet. 

Asia was seen as a lucrative source of sales 
for IAI, Singapore being among those 
interested, but only one country has 
purchased the Kfir. In 1995, Sri Lanka began 
to receive what eventually totalled a mixed 
bag of 14 Kfirs — C2, C7 and TC2 airframes — 
all assigned to Sri Lanka Air Force (SLAF) 
No. 10 Squadron based at Katunayake Air 
Base, part of the Colombo Airport. Since 1996, 
the aircraft were used extensively during the 
very controversial war with the Liberation 
Tigers of Tamil Eelam (LTTE) - the Tamil 
Tigers, mostly for close air support and 
interdiction missions. In January 1997, one 
Kfir was written off in an accident. Two 
airframes were destroyed on July 24, 2001, 
when the LTTE attacked the Katunayake 
base, while another was lost in an accident on 
October 22, 2002. With the conclusion of the 
war in May 2009, the Kfirs were without a 
mission, and being seen as a very expensive 
asset, their future was brought under review. 
Then, on March 1, 2011, two Kfirs were 
destroyed in a mid-air collision — one pilot 
ejected, one did not - while practicing for a 
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The Sri Lankan Air Force purchased 14 IAI Kfir C2s, C7s 


and TC2s in 1995 and used the type extensively in air to 
ground operations against the Tamil Tigers. Via P Lahal 


display celebrating the 60th anniversary of the 
SLAF. The SLAF leaders ordered the fleet 
grounded, and the future of No. 10 Squadron’s 
Kfir fleet is currently in doubt. 

Today, inspection of stored Kfirs have 
indicated that the robust airframe remains 
quite viable, even though the assembly line 
has long been closed. IAI has maintained a 
programme of upgrade, and currently is 
offering the Kfir 2000. Still powered by the GE 
J79 engine, which GE continues to support, 
the Kfir 2000 offers a glass cockpit with a 
digital moving map, a comprehensive 


electronic warfare suite, which includes a 
Helmet Mounted Display System (HMDS). 
Nine stores stations are controlled by an 
advanced fire control system, which can fire 
“beyond visual range” weapons. The cockpit is 
optimized with the most current concepts 
and has a Hands on Throttle and Stick 
(HOTAS), a system originally introduced on 
the earlier C7. As noted in the IAI/LAHAV 
brochure, the company is perfectly willing 
to tailor the Kfir to each customer’s 
operational and budgetary requirements. 

E Words: David G Powers 
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Over the Falklands 


The Role of the ‘IAI’ 
Dagger in the 1982 conflict 


The first part of the story of 
the Argentine air force’s 
Mirage ITTEAs and Dagger 
fighters was related in 
Aviation Classics Issue 11, on 
the Harrier and Sea Harrier. 
That article, ‘Over the 
Falklands’, covered the initial 
encounters of May 1, 1982. 
This instalment picks up the 
conflict on May 21, 1982, 
with the first of the stunningly 
effective attacks against the 
Royal Navy warships in 
Falklands Sound and San 
Carlos Water. 


Once Atlantic Conveyor arrived with 
809 NAS reinforcements and the RAF's 
Harrier GR.3s, HMS Hermes embarked 
15 SHARs for air defence and six GR.3s 
for ground attack missions. The lighter 
coloured SHARs are the new arrivals. 
Editor's Collection 
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he three weeks between the UK’s 
initial challenge to Argentina’s 
occupation of the Falkland Islands 
and the Royal Navy’s amphibious 
Task Group 317.0 actually 
showing up to do something about it was a 
period of rotten weather allowing only 
occasional clashes between the opposing 
forces. On May 4, Comando de Aviacion Naval 
(COAN) Dassault Super Etendards destroyed 
the Type 42 picket ship Sheffield with an 
Exocet missile, convincing Rear Admiral John 
‘Sandy’ Woodward to keep his two aircraft 
carriers well beyond the reach of this lethal - 
but numerically tiny — anti-ship capability. 
Meanwhile, just before midnight on 
May 20, 1982, Commodore Michael C Clapp’s 
TG 317.0 steamed into Falkland Sound, the 
2.5 to 5 mile (4-8km) wide waterway 
separating East and West Falkland Islands. 
Beginning at 10pm, the first of three waves of 
vessels — totalling two large assault ships, five 
smaller landing ships (LSLs), two fleet 
replenishment ships, and three civilian 
‘personnel and equipment transports’ (1) — 
rounded Fanning Head and began taking their 
positions off the three assault beaches inside 
San Carlos Water (SCW). One older, Type 12 
frigate, HMS Plymouth, went into SCW with 


the amphibious force to provide ` 

naval gunfire support (NGS) and close-in air 
defence for the large passenger liner 
Canberra. The other six escorting warships 
moved to defensive positions designed to 
protect the task group and its landing force. 
The only warship with dual 4.5in (114mm) 
guns, the 6200 ton destroyer Antrim, Captain 
Brian G Young commanding, led the escorts 
and took a central position along the east 
edge of the San Carlos Strait (the narrow 
portion of Falkland Sound) to direct the 
escorts and support the Commandos and 
Paras going ashore. Frigates Argonaut and 
Yarmouth were stationed in the north and 
south entrances to the Strait, respectively, 
primarily as anti-submarine warfare (ASW) 
guards, with the Type 21 Ardent steaming 
south into the Grantham Sound to provide 


= 


AM] dic 
: PILE; L4 à 6 


T 


NGS for 40 troops from D Squadron, 22 SAS 
Regiment, attacking the Argentine garrison at 
Darwin/Goose Green, effectively distracting 
the nearest significant enemy ground force 
with a noisy diversion. 

From its central location, Antrim’s fighter 
direction officer (FDO) controlled the air 
defence for the task group. While its own Type 
965 search radar was almost completely 
blinded by the rugged terrain sandwiching the 
warship — and its ancient Seaslug SAMs nearly 
worthless in this situation — Antrim 
coordinated with the Type 22 frigates Brilliant 
and Broadsword to obtain a ‘radar picture’ of 
the airspace for the battle soon to come. The 
Type 22s, whose lack of 4.5in guns precluded 
their ability to directly support the landings, 
had very effective Type 967 radars, able to see 
high speed targets moving across the terrain 
in spite of the ‘ground clutter’. 

Anticipating Argentine attackers to be 
channelled into the Sound from the south- 
southwest, Brilliant was stationed on the west 
side looking towards this threat. In case the 


Leading elements of TG 317.0 steamed into SCW in the pre-dawn darkness of May 21, 


attackers came around the north side of 1396ft 
(426m) high Mount Rosalie at that end of the 
Hornby Mountains range, the high ground 
that dominated the interior coast of West 
Falkland, Broadsword looked northwest from 
near the entrance of SCW. 

Air cover was provided by TG 317.8’s Sea 
Harriers (SHARs), now reinforced to 25, with 
six RAF Harrier GR.3s available for ground 
attack and close air support missions. Two 
combat air patrol (CAP) points were planned: 
one north of Pebble Island (near W7 on the 
map) to guard the north entrance to the 
Sound, the other being towards the south 
entrance (W10), protecting the more likely 
approach path. 

These were approximately 30nm (55km) 
northwest and southwest of the entrance to 
SCW. Because the carriers were positioned 
200nm (230 statute miles; 370km) to the east — 
half an hour flying time — the SHARs had only 
10 minutes’ ‘station time’ because there were 
insufficient numbers of jets available to man 
the CAPs continuously. > 


anchored, lowered landing craft and launched helicopters in Operation Sutton - the 
amphibious invasion to physically reclaim the Falkland Islands. Editor's Collection 


Type 21 frigate HMS Ardent, lists and 

burns after being hit by a 10001b 

| Mk.17 from a Dagger. The ship was 
later destroyed by COAN A-4Q 
Skyhawks. HMS Ardent Association 


Major Carlos Moreno, seen here with the 
squadron maintenance officer, led the first 
successful bombing attack against the British 
warships, a member of his ‘Perro’ flight putting 
a 10001b Mk.17 bomb into HMS Antrim’s 
Seaslug SAM magazine. As would become 
the frustration of the Daggers’ efforts, the 
successful hit was with a bomb that did not 
explode. Museo Malvinas Oliva Archive 


(1) All impressed civilian vessels were 
collectively known as Ships Taken Up 
From Trade (STUFT) - verbally rendered, 
the uniquely British euphemism for 


‘peing screwed’ was not lost on the 
ships’ owners. 
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As the local air defence control ship, HMS Antrim's FDO wor 
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raid alerts to the task force. Notice the old Seaslug SAM launcher - and Wessex helicopter - on the destroyer's stern. HMS Antrim Association 


Beginning at 6.30am, each carrier planned 
to launch a two-ship section every hour, 
Hermes’s 800 NAS manning the southern 
CAP, with Invincible’s 801 NAS pair staggering 
their departures a half hour to man the 
northern one. This way there would be one 
pair of SHARs in the Amphibious Operating 
Area (AOA) about one-third of the time. 
Additionally, each ship had an ‘alert pair’ on 
deck, ready to scramble to replace those on 
station, to defend the carriers, or if an 
overwhelming number of attackers were 
detected inbound to the amphibious force. 


D-DAY -THE FIRST WAVE 

The Argentine Comando Fuerza Aérea Sur 
(CdoFAS or Southern Air Command) learned 
of the British amphibious operation at about 
8.30am when a Grupo 3 Pucará — one of eight 
scrambled from Goose Green airfield because 
of Ardent’s bombardment — spotted 12 ships in 
SCW, some of them unloading troops and 
equipment. Commanding CdoFAS, Brigadier 
Ernesto H Crespo immediately ordered the 
maritime attack plan put into effect. Four 
waves of attackers were dispatched, 
alternating Daggers and Skyhawks. 

The first wave — eight Grupo 6 Daggers 
with four Grupo 8 Mirages flying feints at 
high altitude — departed their bases from 
9.54am-10.01am. From Base Aeronaval (BAN) 
Rio Grande two three-ships of Daggers 
blasted off one minute apart, each lugging a 
single Mk.17 10001b (454kg) bomb, flying 
northeast to West Falkland and crossing the 
island on a similar heading, then turning right 
around Mt Rosalie to arrow straight across 
the narrowest part of Falkland Sound. 

‘Nandw’ flight crossed the sound at 
10.25am, each pilot aiming at a separate 
British warship - Argonaut, Broadsword, and 
Antrim. No bomb hits were achieved but 
Broadsword was heavily strafed with 14 men 
wounded and two Lynx helicopters damaged. 
As he turned to escape across the entrance to 
SCW, Lieutenant Pedro Bean was shot down 
and killed by one of several Seacat and Sea 
Wolf SAMs shot at him. 
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‘Perro’ flight followed, all three Daggers 
concentrating on Antrim. The FAA pilots were 
rewarded with one hit, a thousand-pounder 
careening through the Seaslug magazine’s aft 
loading doors, clipping two missiles, then 
through a fan compartment and pyrotechnic 
locker before lodging in a lavatory, starting 
several small fires along the way. Its time of 
flight had been too short to arm the weapon. 

From San Julian, about 18 minutes later 
‘Leon’ section approached from directly across 
the Hornby range, both aimed at Antrim. 
Hoping to distract the attackers the destroyer 
fired off an unguided Seaslug because it was a 
fire-hazard to the ship. While their four 
Spanish-built ExpAl BRP-250 5511b (250kg) 
parachute-retarded bombs did not release, the 
Daggers’ heavy strafing wounded seven 
sailors, started fires in the living spaces, and 
knocked out the port Seacat launcher. 

Damage to Antrim was significant and Capt 
Young steamed from the exposed central 
position into the protected waters of SCW, 
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where its crew put out the fires and began 
emergency repairs while a bomb disposal party 
from Fearless came on board and started 
defusing the bomb. To gain tighter, more 
mutually supportive SAM coverage Argonaut, 
Brilliant, and Broadsword all began to move in 
closer to the entrance to SCW. 

Only seven minutes behind ‘Leon’, ‘Zorro’ 
flight also approached from directly across the 
Hornby range and found the three frigates in 
a semi-circle at the entrance to the bay. 
Leading the flight, Capt Raul Diaz singled out 
Brilliant and put his wingmen in line astern to 
attack her. 

Once again the BRP-250 bombs failed to 
release — later investigation revealing that the 
high humidity and extremely cold 
temperatures of the South Atlantic caused 
freezing in critical components. The flight 
strafed the frigate and two Daggers were 
damaged by gunfire from the neighbouring 
Argonaut, but all escaped northeastwards to 
recover safely to their base. (2) 


00m 


TF 317.8's SHARSs initially manned two CAP points - near W7 and W10 - covering the 
anticipated northwest and southwest approaches to the entrance to SCW.The FAA's Daggers 
and Skyhawks chose to cross West Falkland and attack the British warships using the high 
ground along its east coast to mask their approaches. Editor's Collection 


The HMS Antrim and Type 21 frigates such as HMS Ardent, provided NGS to the landing troops 
and commandos operating behind the lines. Here Ardent is seen conducting a naval gunfire 
demonstration for the benefit of troops aboard TF 317.0 transports as they approach the 


Falklands. HMS Ardent Association 


The FAA's first completely successful bomb hit was against the Type 21 frigate HMS Ardent, 
returning from her NGS assignment in Grantham Sound. It was caught in open water by three 
Daggers and one of them put a 10001b Mk.17 into its stern. It exploded, crippling the ship, 
which was later destroyed by COAN A-4Q Skyhawks. HMS Ardent Association 


Meanwhile, with Antrim out of action 
Brilliant took over local air defence control 
ship duties and attempted to direct the 
southern SHAR CAP against ‘Perro’ flight as 
they egressed south down the west shore of 
Lafonia (the southern portion of East 
Falkland). From their orbit at 8000ft (2440m) 
the SHAR pilots spotted the fleeing attackers 
and dived to engage, but the supersonic 
Daggers quickly outdistanced the SHARs and 
the AIM-9L fired at them. 


(2) Like many.of the accounts in this 
article, these experiences are taken from 
Santiago Rivas’s excellent book Wings of 
the Malvinas (Hikoki Publications, 2012; 
see sidebar), used with permission. For 
further study of these exciting exploits of 
all Argentine units involved in the 
Malvinas/Falklands conflict, this book is 
highly recommended. 

(3) One four-ship failed to locate the 
targets, another was intercepted by SHARs 
and lost two of their number before 
escaping: back to their base, and four 
others aborted due to various refuelling, 
weapons, and mechanical failures. 


D-DAY -THE THIRD WAVE 
Following the FAA’s second wave — 18 Douglas 
A-4 Skyhawks, of which only six reached their 
targets, (3) severely damaging the frigate 
Argonaut — the HMS Ardent headed back from 
its NGS assignment, its 992 radar antenna 
knocked askew by a low-flying Skyhawk, to 
reinforce the ships defending SCW. By this 
time it was realized that these warships were 
dangerously exposed to surprise low-level 
attacks, and that their radars and SAMs were 
largely ineffective, having brought down only 
one of the 18 attackers so far. 

So Woodward brought his carriers closer 
to increase the SHARs’ on station time and 
began launching three two-ships each hour, 
increasing the fighter coverage. The third 
CAP manned a new orbit near Chartres 
Settlement at the head of King George Bay, on 
the west coast of West Falkland. 

The third wave consisted of 10 FAA 
Daggers — in three formations — followed by two 
formations of COAN A-4Q Skyhawks. Hoping to 


swamp enemy defences, the former took off in 
a tightly packed group; four Daggers (Cueca 
and ‘Libra’ sections) from BAN Rio Grande and 
the six (Laucha’ and ‘Raton’ flights) from San 
Julian Airport, all departing at 1.55pm-2pm. > 


COMANDO FUERZA AEREA 
SUR — BRIGADIER GENERAL 
ERNESTO CRESPO 


Interceptors - Grupo 8 de Caza 
Escuadrón de Caza Interceptora 
> BAM Comodoro Rivadavia - 
5 x Mirage IIIEA (air defence only) 
> BAM Rio Gallegos -5x Mirage IIIEA 
Fighter-Bombers - Grupo 6 de Caza 
> BAN Rio Grande 
Escuadrón | Aeromévil ‘Las,Avutardas 
Salvajes’- 10x Dagger 
> San Julián Airport 
Escuadrón Il Aeromovil ‘La Marinete’ - 
11x Dagger attack aircraft 
Grupo 4de Caza 
> San Julián Airport 
| Escuadrón Aeromôvil A-4C - 
14x A-4C Skyhawk 
Grupo 5 de Caza 
> BAM Rio Gallegos 
| Escuadrón Aeromévil A-4B - 
15x A-4B Skyhawk 
Il Escuadrón Aeromovil A-4B - 
16x A-4B Skyhawk 
Attached: COAN Fuerza 
Aeronaval N° 2 
> BAN Rio Grande 
2a Escuadrilla Aeronaval Caza y 
Ataque - 4x Super Etendard 
3a Escuadrilla Aeronaval Caza y 
Ataque - 7x A-4Q Skyhawk 
Bombers - Grupo 2 de Bombardeo 
> BAN Almirante Zar 
Escuadrén,de Bombardeo - 6x 
Canberra B. Mk.62 
2x Canberra T. Mk.64 


The first British warship to feel the impact of 
Argentine air attacks was HMS Broadsword, 
seen here framed in a Dagger's gunsight. 
Even though no bombs hit, 14 men were 
wounded and two Lynx helicopters were 
damaged during the 30mm strafing. Juan 
Carlos Cicalesi Archive 
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The combined ‘Cueca’/‘Libra’ flight arrived 
first, coasting in at King George Bay and 
descending low beneath a gathering overcast 
to thread their way single-file between the 
sheer slopes of Mt Robinson and the craggy 
backside of Hornby range. The 800 NAS CAP 
positioned near Chartres Settlement spotted 
the last two Daggers three miles (5.5km) away 
and Lt Cdr RV ‘Fred’ Frederiksen led S/Lt 
Andy George down from 2500ft (760m) to 
attack the trailing Dagger. ‘Libra 2’ absorbed 
the impact of Frederiksen’s AIM-9L and 1st Lt 
Hector Luna successfully ejected. Unaware of 
the SHARs, his comrades thought he had 
crashed against the rocky ground along their 
hazardous route. 

The three survivors burst into Falkland 
Sound just north of Port Howard at 2.35pm to 
find the 3100 ton Ardent before them, 
steaming away. With its Type 992 target 
indicator radar knocked out, the Seacat 
‘refused to go’ and the 4.5in gun was masked 
by the ship’s superstructure, the ship’s 20mm 
guns could not repel the Daggers’ attack. 
From the bridge, Commander Alan WJ 
West(4) watched as “the first aircraft released 
two bombs, one of which hit us near the stern 
and went off. There was an enormous bang, it 
felt as if someone had got hold of the stern 
and was banging the ship up and down on the 
water. With the explosion a column of flash 
and smoke went up about 100ft. I looked aft 
and saw the Seacat launcher about 20ft in the 
air where it had been blown, and pieces of 
metal flying in all directions”. 

Ten minutes later ‘Laucha’ flight ingressed 
unmolested, low along the north side of West 


ROYAL NAVY ORDER OF BATTLE — 
TASK GROUP 317.0, MAY 21, 1982 


Commodore Michael C Clapp 
> Assault Ships (LPDs): 
HMS Fearless, flagship - 40 
Commando disembarking 
HMS Intrepid - 3 Para disembarking 
Troop and personnel transports (STUFT) 
Canberra - 42 Commando 
embarked (reserves) 
Norland - 2 Para disembarking 
Europic Ferry - 2 Para's ammunition, 
stores and support units 
Landing ships, logistics (LSLs): 
Sir Galahad 
Sir Geraint 
Sir Lancelot 
Sir Percivale 
Sir Tristram 
Escorting destroyer: 
Antrim 
Escorting frigates: 
Ardent 
Argonaut 
Brilliant 
Broadsword 
Plymouth 
Yarmouth 
Fleet replenishment ships: 
Fort Austin.- ASW helicopter platform 
Stromness - 45 Commando 
disembarking 
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Of nine Daggers lost to Sea Harriers, 801 NAS destroyed three of them: 
‘Raton’ flight on May 21.Two years after the war a pair of ‘trident-tail’ SHARs 
are welcomed aboard CVN-69, the USS Dwight D Eisenhower. US Navy 


Falkland, rounded Mt Rosalie, then raced 
across Falkland Sound and flew through the 
entrance to SCW where the two Type 22 
frigates had retreated after Argonaut was 
crippled. Amid a flurry of flying Seacat and Sea 
Wolf SAMs and chattering gunfire, 1st Lt 
César Roman and one wingman attacked 
Brilliant while the other took on Broadsword, 
all of them slinging BRP-250 parachute- 
retarded bombs at their targets. All the SAMs 
— and the bombs - missed, but strafing by the 
Daggers hurt four on Brilliant and knocked 
out its Sea Wolf, Exocet, and sonar systems. 
Five minutes behind them ‘Raton’ 
approached using ‘Cueca’s’ ingress route 
through the valley between the north coast’s 
Morandy range and the Hornby Mountains. 
But the British, now realizing the Pebble Island 
CAP was valueless, stationed two SHARs near 
the west end of the valley. These were flown by 
Lt Cdr Nigel ‘Sharkey’ Ward (801 NAS 
commander) and Lt Steve Thomas. Because 
their Blue Fox radars were blinded over land, 
they flew a ‘Barrier CAP’ — a racetrack orbit 
perpendicular across the anticipated ingress 
route — at 1000ft (830m), looking out the sides 
of their canopies for their approaching targets. 
At 2.50pm, flying in line-abreast formation, 
‘Raton’ flight was approaching the east end of 
the valley at 100ft (33m) height and 500kts 
(925kph) when Lt Jorge Senn (on the right 
side) spotted one SHAR ahead, high, headed 


south, the dark grey jet standing out against 
the light grey overcast, and he called it out. 
Flight leader Capt Guillermo Donadille looked 
right to find the second SHAR already turning 
towards them in a descending pursuit curve. 
Knowing they'd been spotted he called: 
“Jettison bombs and tanks. Break right, go!” 

While the two Daggers turned to face 
Ward — Donadille making a high-angle gun 
attack as they merged — Major Gustavo Piuma 
climbed up and began turning right to 
engage. After negating Ward’s attack and 
turning all the way round to make another 
firing pass to set up their getaway, Donadille 
and Senn headed west at high speed. 
However, the brief ‘swirl’ allowed Thomas to 
join the battle, arriving at the egressing pair’s 
six o’clock and pumping an AIM-9L into each 
Dagger. The big Atar engines absorbed the 
blasts and both pilots successfully ejected. 

As the two SHARs turned back to their 
CAP, Piuma made a slashing gun attack on 
Ward and missed, passing underneath at 
450kts (833kph) only 120ft (37m) off the 
ground. Ward recalled: “Flashing underneath 
me and just to my right was the third Dagger. 
I broke right and down towards the aircraft’s 
tail, acquired the jet exhaust with the 
Sidewinder, and released the missile. It 
reached its target in very quick time and the 
Dagger disappeared in a ball of flame.” Piuma 
was able to eject safely. 
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The most important ‘high value unit’ in TG 317.0 was the liner Canberra, carrying over 1500 
troops of 42 Commando and supporting units, seen here in San Carlos Water on May 21. Late in 
the day, the weather gathered thick and low in Falkland Sound and SCW, foiling completely the 
FAA's fourth wave, composed of nine Skyhawks in three formations. HMS Ardent Association 


D-DAY’S RECAP 

The action of the day ended with three COAN 
A-4Q Skyhawks hitting Ardent, mortally 
damaging the ship. Cdr West evacuated the 
doomed frigate — with 22 dead and 37 
wounded — and six hours later it sank. 

Just as May 1 was for the FAA (see Aviation 
Classics Issue 11: British Aerospace Harrier, 
page 58), May 21 was a day of reckoning for 
the Royal Navy. Of the six warships defending 
San Carlos Water, half of them had been 
severely damaged — one of them sinking — by 
the determined Argentine bombing attacks. 
Additionally, the two Type 22 frigates had both 
been significantly damaged by strafing. Only 
Yarmouth had remained untouched during the 
hours of combat. 

At dusk the entire TG clustered within the 
sheltering arms of SCW as the FAA’s fourth 
wave — nine Skyhawks flying in three 
formations — scoured Falkland Sound for 
targets but there were none to be found. In the 
night the three civilian/STUFT transports 
departed the anchorage escorted by the badly 
damaged destroyer Antrim. 

The unexploded bomb which landed in its 
Seaslug magazine had now been defused and 
gently lowered down to the bottom of the bay, 
but the kinetic damage sustained during its 
impact had completely destroyed the ship’s 
anti-aircraft (AA) capabilities. Antrim was to 
spend the rest of its deployment during the 
Falklands War on ASW patrol and carrying out 
surface escort duties for auxiliaries in the 
Replenishment Area before being relegated to 
stand watch at South Georgia. > 


(4) Cdr West went on to become Admiral 
Sir Alan West, GCB, DSC, First Sea Lord from 
2002-2006, and Admiral The Lord West of 
Spithead, GCB, DSC, as Under-Secretary of 


State for Security and a Security Advisor to 
the Prime Minister, 2007-2010. 


> 
Ground crew hard at work 


s rearming Dagger C-420. 
pu . Juan Carlos Cicalesi Archive 


The results of 30mm cannon strafing by ‘Laucha 2’ which riddled the Brilliant s Operations 
Room, wounding the FDO and three others and knocking out the frigate’s Sea Wolf, Exocet, and 
sonar systems. HMS Brilliant Association 


The most significant British loss of the first day was the HMS Ardent. An hour after the final 
attack, the Yarmouth approached the stricken frigate and evacuated the 179 surviving 
crewmen (37 of them wounded); six hours later Ardent sank. HMS Ardent Association 
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SE rae ge he ee — 


The long over-water distances from the two Dagger bases to the target area and the lack of in-flight air refuelling capability meant that no time, 
or fuel, could be wasted in navigation errors. Hence Grupo 1 Fotogrdfico’s Learjets, with their advanced and very accurate navigation systems, 
were used to lead Dagger formations to the Falklands, and then they orbited, awaiting the Daggers’ return from their attacks, to lead them home. 


Juan Carlos Cicalesi Archive 


D+2 - 23 MAY: 

The cost of the FAA’s success had been high: 
five Daggers — almost 25% of the operational 
force — had been lost, four of them to SHARs 
and one to ship-based SAMs. A spell of bad 
weather allowed five attrition replacements to 
be flown in from Tandil AB before Grupo 6 de 
Caza would be called upon to mount another 
maximum effort. 

Meanwhile, TF 317.0 also received 
reinforcements, the Type 21 frigate HMS 
Antelope arriving the next night escorting the 
first resupply convoy — one fleet 
replenishment ship and two civilian 
transports. The damaged Brilliant departed to 
rejoin Woodward’s carrier task group. The 
other four British frigates — including the 
immobile Argonaut — formed a defensive 
circle in the widest part of San Carlos Bay 


with the LPDs, LSLs, and resupply ships 
tucked safely into the southern arm of SCW. 
Fear of the Exocet caused SHAR operations to 
continue in the pattern previously established, 
with 800 NAS manning the Pebble Island CAP 
and 801 NAS covering the southwest 
approach up Falkland Sound. 

However, it was the thickly overcast 
weather and poor timing that plagued most of 
the Argentines’ missions that day. The first 18 
sorties — six Daggers and a dozen Skyhawks - 
were aborted due to weather or failure to 
rendezvous with their pathfinder Learjets or 
Hercules tankers. The main part of the 
second wave — all Skyhawks - managed to 
overcome these difficulties and found the 
warships in ‘Bomb Alley’, putting two 10001b 
(453.6kg) Mk.17 bombs into the newly-arrived 


Seen here in 1996, HMS Fearless was Commodore Clapp's flagship and should have been a 
prime target for Dagger air attacks. Almost always at the centre of all amphibious operations 
in and around the Falklands, the 12,120 ton LPD helped provide AA defence for other vessels in 
her task force with a pair of 40mm Bofors cannon and Seacat SAMs. US Navy 
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Antelope. One of the Skyhawks that hit the 
frigate was possibly damaged by 20mm fire, 
hit the ship’s mast and disintegrated, crashing 
into the water and killing the pilot, Lt Luciano 
Guadagnini (Antelope later sank after the 
detonation of one of the two bombs). 

Approaching from the southwest, the four 
Daggers from BAN Rio Grande were spotted 
by the 801 NAS CAP who called out the 
inbound raiders and dived after them. The 
Dassault jets were moving across the waves at 
incredible speeds and, even diving, the 
SHARs could not close to AIM-9L firing range. 
The formation’s two sections split, the SHARs 
chasing the ‘Daga’ pair up San Carlos Strait, 
but had to abort the pursuit as the Daggers 
approached the TF’s missile and gun 
engagement zone. Most Argentine sources 
state that Capt Carlos Rohde and Lt Jorge 
Ratti failed to find the targets tucked into 
SCW, but a British source states that ‘Daga’ 
flight attacked HMS Broadsword in the face of 
SAMs and AA fire and missed, both Daggers 
escaping southwest-wards. 

Argentine air defence radar, known as 
‘Radar Malvinas’, detected the trailing SHARs 
and warned ‘Puñal section. Maj Carlos ‘Napo’ 
Martinez ordered their ordnance jettisoned 
and turned hard to the northwest, putting the 
Sea Harriers at ‘deep six’. Once outside 
Falkland Sound, ‘Puñal 1’ turned southwest 
across Pebble Island, slinging Martinez’s 
wingman, Lt Hector R Volponi into a trailing 
echelon formation. 

Meanwhile, alerted by the southwest CAP 
and Broadsword, the 800 NAS CAP pilots 
sharpened their lookout and the wingman, Lt 
Martin Hale, spotted Martinez’s speeding 
Dagger and immediately led Lt Cdr Andy Auld 
down after it. Once again the subsonic SHARs 
could not close to AIM-9L parameters on the 
near-Mach target. As Hale later related: “It soon 
became clear that he was running out, going (at 
least) as fast as I was and I wasn’t going to 


Grupo 6 de Caza - BAN Rio Grande Grupo 6 de Caza - BAN Rio Grande 


0944 - Nandü flight - 1355/1400: Cueca/Libra sections - 

3x Daggers 4x Daggers 

Attacked HMS Argonaut, Antrim, Attacked HMS Ardent - 

and Broadsword major damage caused 

Nandü 2 shot down by SAM - pilot KIA Libra. 2 shot down by SHAR - 

ail 0945 - Perro flight - 3x Daggers pilot ejected safely 
= a on Attacked HMS Antrim - significant Grupo 6 de Caza - San Julián Airport 
Flying from BAN Rio Grande, Lt Héctor Volponi damage caused 1400 - Ratén flight - 3x Daggers 
was on his third combat mission - flying Grupo 6 de Caza - San Julián Airport All 3x Daggers shot down by SHARs = 
Dagger C-437 - when he was intercepted 0953 - Leon section - 2x Daggers all pilots ejected safely 
and shot down by the lethal SHAR/AIM-9L Attacked HMS Antrim - additional 1400 - Laucha flight - 3x Daggers 
combination. Here his Dagger is seen damage caused attacked HMS Brilliant- significant 
earlier in the campaign, armed with Rafael 1000 - Zorro flight - 3x Daggers damage caused 
Shafrir 2 AAMs for an air defence mission. Attacked HMS Brilliant - minor 3 Escuadrilla Aeronaval Caza y Ataque 
Juan Carlos Cicalesi Archive damaged caused BAN Rio Grande 
Grupo 8 de Caza - BAM Rio Gallegos 1408 - Tabano flight 1st Division = 3x 

0956/1001- Aguila/Condér sections - COAN A-4Q Skyhawks 

4 x Mirage IIIEAs Attacked HMS Ardent - catastrophic 

High cover/decoy - no contact damage caused 


All 3x Skyhawks lost to SHARs - one 
pilot KIA; two ejected safely 


Grupo 4 de Caza - San Julián Airport 1424 - Tabano flight 2nd Division - 3x 
1117/1125 - Pato/Tero sections - 4x A- COAN A-4Q Skyhawks 
4C Skyhawks Weather abort - no contact 
Pato 2 and Tero 2 Shot Down by SHARs Grupo 8 de Caza - BAM Rio Gallegos 
- both pilots KIA 1440 - Ciclon section - 2x Mirage IIIEAs 
Grupo 5 de Caza - BAM Rio Gallegos High cover/decoy - no contact 
1130 - Mula/Pico flights - 8x A-4B 
Skyhawks 
One A-4B attacked HMS Ardent - minor Grupo 4 de Caza - San Julián Airport 
damage caused 1545/1600- Raspon/Choclo flights - 8x 
1230 - Leon/Orion flights - 6x A-4B A-4Cs - no contact 
Skyhawks Grupo 5 de Caza - BAM Rio Gallegos 
Attacked HMS Argonaut - severe 1600 - Mate flight - 4 x A-4Bs - 
damage caused no contact 


Roaring in from over the high terrain to 


the south, Azul’ flight attacked Fearless “AS HE STARTED TO OUT-ACCELERATE ME, | JUST DROPPED IN 
and two LSLs, hitting Sir Lancelot with a BEHIND HIM AND FROM ABOUT HALF A MILE | GOT IN A SHOT WITH 
Lace seria ee tea MY STARBOARD MISSILE. IT HOMED IN AND WENT RIGHT UP HIS 
sre an a JETPIPE. THERE WAS A TREMENDOUS EXPLOSION AND THE 

Juan Carlos Cicalesi Archive AIRCRAFT DISINTEGRATED THERE AND THEN” 


x x < 


catch him. However, as I looked around the i 2 A g ee 
scenery, I caught sight of his No. 2 trailing by ~ : E 
something like a mile and a half. He saw me at 

about the same time as I saw him; we were 

flying about three-quarters of a mile apart on a 

converging course. As he started to out- 

accelerate me, I just dropped in behind him and 

from about half a mile I got in a shot with my 

starboard missile. It homed in and went right 

up the jetpipe. There was a tremendous 

explosion and the aircraft disintegrated there 

and then; the wreckage fell on the west side of 

Horseshoe (Elephant) Bay.” 


As both SHAR formations returned to their 


carriers for more fuel — and their replacements 

were still en route from the Woodward’s flotilla, 

‘Coral’ flight, from San Julian, arrived 

unmolested but could not find a way down = EEE os 
through the weather. Capt Norberto DiMeglio’s One of the most dramatic images of the war: one Dagger from ‘Azul flight can be seen 
flight and wound up ‘blind bombing’ coordinates zooming past HMS Fearless, just above the uppermost deck, between its masts. The Daggers’ 
for suspected British ground forces’ locations dark green/olive camouflage blended well with the Falklands terrain, making ‘tally-hos’ by 
through the undercast. > SHAR pilots particularly difficult. Juan Carlos Cicalesi Archive 
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CdoFAS’S MARITIME AIR 
CAMPAIGN - 23-MAY 1982 


1ST WAVE: 

Grupo 6 de Caza - BAN Rio Grande 

> 0845 - Puma/Potro flights - 6x Daggers 
Air abort - failed to rendezvous with 
Learjet pathfinder 

Grupo 5 de Caza - BAM Rio Gallegos 

> 0905 - Lanza/Tejo flights - 
6 x A-4B Skyhawks 
no contact 


2ND WAVE: 

Grupo 4 de Caza - San Julián Airport 

> 1130 - Plata/Oro flights - 
6x A-4C Skyhawks 
Air abort - failed to rendezvous with KC- 
30H tanker 

Grupo 5 de Caza - BAM Rio Gallegos 


> 1235 - Trueno/Nene sections - 
4x A-4B Skyhawks 
Attacked HMS Antelope - 
severe damage caused 
Trueno 2 impacted with target’s mast - 
pilot KIA 

3 Escuadrilla Caza y Ataque - 

BAN Rio Grande 

> 1235 - Cana flight - 3x A-4Q Skyhawks 
Attacked HMS Antelope and Intrepid 
One A-4Q crashed upon landing -= pilot KIA 


3RD WAVE: 
Grupo 6 de Caza - BAN Rio Grande 
> 1420 - Daga/Punal sections - 
4x Daggers 
Attacked HMS Broadsword 
Puñal 2 shot down by SHAR - pilot KIA 
Grupo 6 de Caza - San Julian Airport 
> 1430 - Coral flight - 3x Daggers 
Blind bombed ground targets 
Grupo 8 de Caza - BAM Rio Gallegos 
> 1424/1430- Dardo/Flecha sections - 4x 
Mirage IIIEAs 
High cover/decoy = no contact 


Deployed to BAN Rio Grande on the 
southern tip of Argentina, Grupo 6 de 

Caza's Escuadrón | Aeromévil shared the 
ramp and flight operations with a variety of 
COAN aircraft and units. Note the Dagger 
drop tanks on the cargo ramp being used by 
a COAN Lockheed L-188 Electra transport. 
Juan Carlos Cicalesi Archive 
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Complete surprise - the British ships had no chance to launch SAMs and responded to the 
Dagger attack with 20mm and light machine gun fire. In fact, three of the four jets returned to 
BAN Rio Grande with battle damage from LMGs. Juan Carlos Cicalesi Archive 


D+3 - 24 MAY: 

During the night Type 21 frigate HMS Arrow 
arrived at San Carlos Water to replace Antelope, 
escorting one fleet replenishment ship and an 
LSL (and an empty LSL departed the AOA). 
Additionally Royal Fleet Auxiliary (RFA) fleet 
oiler Tidepool arrived to refuel the surviving 
RN warships. By morning the frigates were 
arranged with a pair guarding the entrance to 
the bay and Plymouth at its head, positioned to 
protect the row of amphibious and auxiliary 
ships from air attacks approaching from behind 
the Sussex Mountains, a ridgeline which rises 
to a 1000ft elevation just one mile south of the 
anchorage area. 

Additionally, because the radars of the 
frigates within SCW were blinded by the 
surrounding terrain — and the FAA pilots used 
this to their distinct advantage in their ultra-low 
level ingresses and weapons deliveries — 
Woodward despatched his best remaining 
Type 42 destroyer, HMS Coventry, to establish 
an advanced radar picket position about 10 
miles (18km) northeast of Pebble Island. 
Because the Type 42’s primary anti-aircraft 
defence, the Hawker-Siddeley GWS 30 Sea 
Dart SAM, had a relatively large minimum 
range — and thereby a ‘donut hole’ in its 360° 
engagement envelope — it was accompanied by 
the Type 22 frigate Broadsword to provide 
close-in defence with its very effective British 
Aerospace GWS 25 Sea Wolf SAM. 

Although reported by the RN’s official 
history as a pre-planned ‘SAM trap’ operation, 
this pair were actually to provide advance 
warning of inbound FAA raids — and hopefully 
disrupt them with SAMs - to alert the 
otherwise blinded warships and auxiliaries 
cloistered within SCW. The Coventry's Type 
965 surveillance radar was designed for long 
range detection of inbound enemy aircraft and 
the Broadsword’s Type 967 search radar could 
discriminate between low flying ‘fast movers’ 
amid the ‘ground clutter’ of the islands’ terrain. 

Therefore, much confidence was placed in 
the ships’ ability to warn of incoming attacks, 
and perhaps destroy a few of the raiders if they 
happened to pass close enough. Woodward’s 
carriers would provide 60 Sea Harrier sorties, 
half of which would rotate through the Pebble 
Island CAP. 


The previous days’ operation tempo, as 
well as the mounting attrition, was beginning 
to seriously impact the FAA’s sortie 
generation capability, so CdoFAS’s operations 
orders (called a ‘frag’ for ‘fragmentary order’) 
called for a single maximum effort 
compressing the various units’ ‘time over 
target’ to minimize their adversary’s ability to 
recover from one strike before having to deal 
with another. Twenty anti-ship sorties were 
launched during the day, ending with a three- 
ship directed to bomb British ground 
positions on the north side of San Carlos Bay. 

Unaware of changes in the British defensive 
alignments, the two Skyhawk Grupos launched 
14 sorties against the vessels anchored in 
SCW. In a change to their tasking, the day’s 
‘frag’ directed the fighter-bombers to 
concentrate their attacks on the LSLs and RFAs 
ensconced in San Carlos Water. Although this 
change in targeting priorities could have no 
real effect on the amphibious operation — most 
of the amphibious shipping was practically 
empty at this stage — they hit three LSLs, but 
lost one A-4C due to hits from the ships’ 
withering AA fire, four others returning to base 
with varying degrees of battle damage. 

Between the two Skyhawk attacks ‘Azul’ 
flight arrived: four Daggers from BAN Rio 
Grande. Leading the flight, Capt Horacio Mir 
Gonzalez said: “When we arrived at Isla Jorge 
(George Island) at the extreme south of Isla 
Soledad (East Falkland) we altered course 
toward the bay, then changed course again to 
go north towards San Carlos. Four minutes 
before reaching our target, with the Rivadavia 
Hills (Sussex Mountains) in sight we 
accelerated to 550 knots (630mph/1014kph). 
We hopped over the Rivadavia Ridge, which is 
about 300m (1000ft) high, and entered San 
Carlos Bay, where we could see between 10 and 
13 ships. (5) As soon as we passed over the 
Rivadavia Hills the first (Rapier) missiles were 
fired at us from on land, then the warships 
(frigates) in the north joined in and everyone 
began firing at us with anti-aircraft weapons of 
all sizes. The four of us flew in a fluid formation, 
practically line abreast with about 300-500m 
(330-550ft) between aircraft; between the leader 
and the No. 4 there was an angle of 10-20° so 


Leading ‘Oro’ flight was Capt Raül Diaz (right) who survived his formation’s destruction by a pair 


of SHARs. Here he is seen during training on the Mirage 5P in Peru. Towards the end of the conflict, 
the Fuerza Aérea del Perd provided the FAA with 10 previously-purchased Mirage 5Ps, replacing 
those lost in attacks on the British TE Museo Malvinas Oliva Archive 


that the Daggers could converge on a ship and 
all attack before the first bomb exploded. 

“We began our attack immediately; there 
was simply no time to discuss which target we 
would go for. The flight of four attacked one 
ship that was larger than the rest (HMS 
Fearless), dropped our bombs, and began our 
escape, skimming the water, passing between 
the ships. Since there were so many ships 
packed together so closely, we could see the 
British had considerable difficulty firing at our 
aircraft, because their guns and missiles 
would have hit their own ships.” 

Actually Gonzalez’s flight spread out to 
attack both Fearless - Commodore Clapp’s 
flagship escaping with only minor strafe 
damage — and two LSLs. Sir Lancelot was hit 
by a Mk.17, which came to rest in the ship’s 
film store, starting a small fire, but like many 
of the FAA’s ‘slick’ (unretarded) weapons, the 
ultra-low level release did not give the fuse 
time to arm before impact. The follow-up 
Skyhawk attack put a second thousand- 
pounder into Sir Lancelot, and the ship was 
beached and evacuated, save the fire-fighting 
crew. While it took another four days to ‘safe’ 
the two unexploded bombs and lower them to 
the bottom of the bay, Sir Galahad was under 
repair for the rest of the campaign. 

While Rapier batteries claimed two 
Daggers destroyed and a Blowpipe team 
claimed a ‘probable’, ‘Azur’ flight’s sudden 
appearance and high speed low altitude 
attacks ensured their survival despite the fact 
that three of the returning Daggers had been 
hit by small arms fire on their run through the 
gauntlet of British ships. 

Not so fortunate was ‘Oro’ flight, 
approaching from San Julian, led by Capt Raul 
Diaz. The ‘Type 42/22 combo’ on picket duty 


detected the three Daggers as they 
approached the Jason Islands and the 800 
NAS CAP was immediately vectored west to 
intercept, descending to 200ft over the water 
and accelerating to 540 knots. 

As ‘Oro’ flight continued their southeast 
course towards Pebble Island, Broadsword's 
FDO provided bearing and range updates and, 
sufficiently offset to the north, Lt Cdr Andy 
Auld (800 NAS Commander) began a left turn 
to intercept, picking up the speeding Daggers 
in the turn, about five miles (8km) off the 
nose. Hauling his SHAR around in a high-G 
turn, Auld arrived in AIM-9L parameters and 
fired his first missile at the left-hand Dagger. 
Even before it impacted he shot his second 
Sidewinder at the right-hand wingman. 

‘Oro 3’ — Lt Carlos Castillo — was hit and 
the Dagger exploded and its flaming debris 
impacted the water, killing the pilot. From the 
right side, Maj Gustavo Luis Puga saw the 
other wingman go down and immediately 
called out: “No. 3 was shot down by a missile!” 

Diaz did not witness the loss of Castillo, 
but checking to his right he saw “200m 
behind (Oro 2) an intense light was 
approaching in a zigzag at very high speed. I 
realised it was a missile and that he had no 
time to react, so I shouted for him to eject. 
The missile entered his tailpipe and the 
explosion was so spectacular that it engulfed 
the plane up to about one meter behind the 
cockpit. I jettisoned my drop tank and bombs, 
and entered a tight turn to the right to check 
out what was happening to Puga, who I was 
still yelling at to eject.” 

Following Auld’s hard intercept pursuit 
curve in a fluid ‘fighting wing’ formation on 
the right side, wingman Lt Dave Smith 
witnessed his leader’s missile firings and 


CdoFAS’S MARITIME AIR 
CAMPAIGN — MAY 24, 1982 


Grupo 5 de Caza - BAM Rio Gallegos 

> 0910 - Nene/Chispa flights - 
6x A-4B Skyhawks 
Attacked LSLs Sir Bedivere, Sir Galahad 
and Sir Lancelot - hit all three 

Grupo 4 de Caza - San Julián Airport 


> 0930/0940 - Halcón flight - 
5x A-4C Skyhawks 
Aborted attacks due to SHARs and 
ships’ AA fire 
1000 - Jaguar flight - 
3x A-4C Skyhawks 
Attacked RFAs Fort Austin, Resource, 
and Stromness 
One A-4C lost due to battle damage - 
pilot KIA 

Grupo 6 de Caza - BAN Rio Grande 

> 1000 = Azul flight - 4x Daggers 
Attacked RFA Sir Lancelot - additional 
damage caused 

Grupo 8 de Caza - BAM Rio Gallegos 

> 1022 - Fuego section - 2x Mirage IIIEAs 
High cover/decoy - no contact 

Grupo 6 de Caza - San Julián Airport 

> 1024 - Oro flight - 3x Daggers 
All 3x Daggers shot down by SHARs - 
one pilot KIA; two ejected safely 


> 1220 - Plata flight - 3x Daggers 
Bombed ground targets in British 
beachhead 


spotted ‘Oro 1’ ahead, out of range. But when 
Diaz went into his hard right-hand turn, Smith 
closed and “as my missile cross (on the 
weapons aiming sight) flashed across his tail, 
the angry growl of ‘acquisition’ pounded in my 
ears. A quick press of the lock button, and the 
missile locked and tracked — safety catch up 
and fire! 

“A great flash and the Sidewinder leapt off 
the rail, homing straight at the target. Another 
flash and fireball. The Dagger broke up and 
impacted the ground in a huge burning 
inferno... in less than five seconds we had 
destroyed three enemy aircraft — but with no 
time to reflect.” 

Diaz recalled: “In the middle of my turn I 
felt a powerful judder in my aircraft, I lost 
control and immediately all the warning 
lights on the panel came on.” Diaz rolled out 
and ejected, landing safely on Pebble Island. 
Puga parachuted into the sea, but made it 
ashore and five days later both were rescued 
by a Grupo 9 de Transporte Aereo DHC-6 
Twin Otter. 

This engagement was a classic beyond 
visual range (BVR) intercept to an IR-missile 
engagement, once again the SHARs had 
proven the nemesis of the Daggers, wiping 
out an entire formation before it could get 
within sight of its targets. > 


(5) At this time TF 317.0 consisted of-two 
LPDs, five LSLs, four RFAs and two STUFT 
transports, in addition to the four 


escorting frigates. 
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HMS Argonaut finally had its second unexploded bomb defused on 29 May and departed 


SCW the next day for the TRALA (Tug, Repair And Logistics Area). There more substantial 
repairs were made, and it left for the UK on June 4, where it was laid up for over two years 
undergoing extensive repairs. HMS Argonaut Association 


D+4 - 25 MAY: 

During the night, the RFA oiler, a STUFT 
transport, and two empty LSLs departed San 
Carlos Water. Additionally, since the 
anchorage provided such a ‘target-rich 
environment’ for FAA attacks, Clapp 
repositioned his more vulnerable vessels, 
moving three remaining RFAs and four (two 
damaged) LSLs into the narrow eastern arm 
of the bay. Sequestered between the tall walls 
created by the Green Mountains on the north 
side and Cameron’s Ridge to the south, the 
auxiliaries were protected from low-level, high 
speed air attacks. 


Dramatically demonstrating the destructive 
potential of the Daggers’ bomb hits - if the 
weapons had exploded - was the fate of 
HMS Coventry, a Type 42 destroyer hit by three 
10001b Mk.17 ‘slick’ bombs delivered at low 
altitude by Grupo 5 de Caza Skyhawks. Two of 
them exploded and the doomed destroyer 
capsized in 20 minutes and sank shortly 
thereafter; 170 of her crew were rescued. 
Editor's Collection 
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The two large LPDs, two civilian 
transports, and three frigates remained in 
San Carlos Water and the ‘Type 42/22 combo’ 
of Coventry and Broadsword stayed ‘on station’ 
north of Pebble Island. Encouraged by the 
SHARs’ successes the previous day at visually 
spotting incoming raids and annihilating one 
of them, Woodward moved his TF 317.8 to a 
position about 80 miles (130km) northeast of 
East Falkland, escorting the STUFT aircraft 
transport Atlantic Conveyor, its cargo of RAF 
Chinook and RN Wessex helicopters being 
needed to mount a rapid advance from the 
beachhead to Port Stanley. 

From this closer position, transit time for 
the SHARs was reduced to 20 minutes, 
providing increased ‘on station time’ for the 
fleet’s air defenders, the two carriers’ 
squadrons launching 63 sorties with their two 
dozen Sea Harriers. 
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The news of the landings at Bluff Cove, and CdoFAS's orders to attack them, caught Grupo 6 


CdoFAS’S MARITIME AIR 
CAMPAIGN - 25 MAY 1982 


Grupo 5 de Caza - BAM Rio Gallegos 
> 0800 - Marte flight - 4x A-4B Skyhawks 
Air aborts due to numerous 
adverse factors 
Marte 1 shot down by Sea Dart - 
pilot KIA 
Grupo 6 de Caza - BAN Rio Grande 
> 1000/1020 - Rango/Bingo sections - 
4x Daggers 
Ground attack missions - aborted 
due to lack of targets 
Grupo 4 de Caza - San Julián Airport 
> 1130 - Toro flight - 
4x A-4C Skyhawks 
Attacked HMS Fearless, Arrow, 
and Plymouth 
Toro 1 shot down by Sea Dart - 
pilot KIA 
Toro 3 shot down by Seacat - 
pilot POW 
Grupo 5 de Caza - BAM Rio Gallegos 
> 1400 - Vulcano/Zeus flights - 
6x A-4B Skyhawks 
Sank HMS Coventry 
Damaged HMS Broadsword 
2a Escuadrilla Aeronaval Caza y 
Ataque - BAN Rio Grande 
> 1434 - Mina section - 
2x Super Etendard 
Destroyed STUFT aircraft transport 
Atlantic Conveyor 


On the Argentine side, however, the high 
attrition suffered in the previous days’ series of 
anti-ship strikes markedly reduced CdoFAS’s 
ability to continue its maritime air campaign at 
its earlier pace. The previous day’s losses were 
especially devastating to Grupo 6’s Escuadrón 
II Aeromévil at San Julian, reducing the unit to 
only four operational Daggers — no sorties 
were mounted on ‘25 de Mayo’, Argentina’s 
Independence Day. 


de Caza's Escuadrón Il Aeromévil in the midst of its transfer from San Julián airport to BAM Rio 
Gallegos. Consequently, the squadron launched two three-ships - the majority of ‘Carta’ flight 
seen here at their new base - on a feint, flying their typical ingress profile as if to attack targets 


in SCW. Juan Carlos Cicalesi Archive 


Similarly, Escuadrón I Aeromovil — the ‘Las 
Avutarde Salvajes’ (The Wild Bustards’) — at 
BAN Rio Grande had six Daggers non- 
operational, most of them because of battle 
damage. Its four serviceable jets were 
launched on two special bombing missions. 
‘Rango’ section was sent to attack a suspected 
British radar installation on tiny Beauchene 
Island, which lies 37 miles (60km) south of 
East Falkland. 

‘Bingo’ section was dispatched against 
possible British ground positions on the 
southern tip of West Falkland. No targets 
were found in these locations. A British 
source reports that the southern SHAR CAP 
was vectored against one of these formations 
but, assuming the Daggers were warned by 
‘Radar Malvinas’, adds “they broke off their 
approach and returned to base”. 

Heavy attrition also affected FAA Skyhawk 
units, and quickly worsened. Eight A-4 sorties 
were launched in the morning and three of 
the attackers were shot down naval SAMs — 
two of them by the Coventry/Broadsword. 
However, the British warships’ success 
doomed them. Grupo 5 de Caza launched six 
Skyhawks that afternoon, all specifically 
targeting the ‘Type 42/22 combo’, and these 
sank Coventry and damaged Broadsword 
without loss to themselves. 


HMS Plymouth was routinely assigned lower 
risk, less demanding tasks, almost always 
within SCW. On June 8, she was sent out of 


the anchorage to bombard an Argentine OP 
on West Falkland that had been reporting on 
| British ship movements into and out of the 
| harbour. HMS Plymouth Association 


Additionally, two COAN Dassault Super 
Etendards put Exocet sea-skimming missiles 
into the Atlantic Conveyor, the ensuing inferno 
destroying the ship and consuming the three 
CH-47C Chinooks (RAF 18 Sqn) and six 
Wessex 5s (848 NAS) aboard the ship. All in 
all, the ‘Veintecinco de Mayo’ (Argentine 
Independence Day) was a bad day for the 
Royal Navy. 


THE REST OF THE CONFLICT 
That night HMS Arrow escorted the three 
large RFAs and one empty LSL out of 

San Carlos Water, leaving the two LPDs, 
three LSLs, and one STUFT transport 
guarded by three frigates. Ashore, three 


of 3 Commando Brigade’s battalions # 
completed their preparations for advancing jor 4 2: 


ru 


towards Port Stanley (45 Commando and 

3 Para) and Goose Green (2 Para), and 
began ‘yomping’ towards Argentine army 
positions the next day. To assist the advance, 
by June 1, TF 317.0 moved its operations 


to Teal Inlet on the north side of East Caught alone and exposed in Falkland 
Falkland about halfway to Port Stanley, with Sound, Plymouth was attacked by five 

San Carlos Water (and the former AOA) Daggers who scored four bomb hits on the 
becoming the Transport Area (TA), an frigate. The attack was met with one optically- 
anchorage for vessels awaiting movement, guided Seacat which impacted the sea 
usually protected by a frigate and a Type 42 ahead of its target and fire from the port 
destroyer. (6) > 20mm gun. Juan Carlos Cicalesi Archive 


(6) HMS Argonaut finally had its second 
unexploded bomb defused on May 29 and 
departed the next day for the TRALA (Tug, 
Repair And Logistics’ Area). There more 
substantial repairs were made, and it left for 
the UK on June 4, where it was laid up for 
over two years undergoing extensive repairs. 


FAA next shifted its fighter-bomber 
missions to attacking ground targets, with 
three Canberra bombers and a pair of 
Daggers being dispatched on May 26. ‘Poker’ 
flight sortied from San Julian carrying BRP- 
250s to drop on British army positions around 
San Carlos Settlement. Diving from 40,000 
feet (12,192m) to about 15,000 feet (4572m), 
delivered four of them through a thick 
overcast — their impact points were unknown. 
The next day an armed reconnaissance of 
Grantham Sound by a ‘Llama’ flight, a four- 
ship from BAN Rio Grande, found no targets. 
A similar armed reconnaissance over San 
Carlos two days later by a two-ship, ‘Nandu’ 
section, failed to find any worthwhile targets, 
but a Rapier SAM from the British army’s 
12th Air Defence Regiment’s T Battery shot 
down and killed Lt Juan Domingo Bernhardt. 

For the next 10 days southern Argentina 
and the islands were subjected to repeated 
blasts of dismal, drizzly, harsh Antarctic 
winter weather and only a handful of armed 
reconnaissance missions were flown; but little 


was seen and nothing significant was bombed. 


The reprieve allowed Grupo 6 to restore its 
strength somewhat, with Escuadrón II 
Aeromovil moving from San Julian to Base 
Aérea Militar (BAM) Rio Gallegos with its 
eight remaining Daggers and Escuadron I 
Aeromovil mechanics recovering their unit to 
the same number of serviceable jets. 


Once safely back in the anchorage HMS 
Plymouth fought the fires in the mess and 
dining hall as Type 21 frigate Avenger and 

2 an LCU came to its aid. All of the damage 

4 from the four bomb hits - none.of which 
exploded - except the destruction of the 
ship's ASW mortar, proved to be superficial. ; 
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Following the Argentine surrender, Grupo 6 de Caza returned to BAM Tandil badly depleted, 


but proud of its efforts. Dagger C-418, which was flown on seven combat missions, 
is seen with the ‘kill markings’ depicting the four RN ships hit by the unit, the ‘Malvinas 
badge’ painted on the intake, and Mirage IIIEA ‘supersonic’ external fuel tanks underwing. 


Juan Carlos Cicalesi Archive 


Meanwhile, the British advance 
towards Port Stanley, having eliminated the 
Argentine flanking position at Goose Green, 
continued slowly, ponderously, but irresistibly, 
closing with the enemy’s Outer Defence 
Zone, the line formed by Mt Longdon, Two 
Sisters, and Mt Harriet. To turn the enemy’s 
southern flank at Mt Harriet, 42 Commando 
was to be supported by two companies of 
Welsh Guards, the latter having just arrived in 
the area as a component of 5 Infantry 
Brigade’s reinforcement of the ground 
offensive. To deliver them as close as possible 
to their ‘line of departure’, they were 


transported to Bluff Cove, on the southern 
shore of East Falkland by two LSLs, Sir 
Galahad and Sir Tristan. The recently- 
repaired Sir Galahad transported the rifle and 
support companies (350 men) of the Welsh 
Guards and a Rapier troop (120 men) and Sir 
Tristan brought the units’ ammunition, stores, 
and heavy equipment. Spotted by Argentine 
army observation posts (OPs), these 
immediately became the targets for the FAA’s 
last maritime strike operation. 

The day, June 8, dawned clear and 
bright and CdoFAS mounted a maximum 
effort to eliminate the amphibious 
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The Daggers’ greatest limitation was in its ordnance - the FAA had no specific anti-ship munitions and had to make do largely with ‘slick’ 5001b 
and 10001b bombs, and a limited number of parachute-retrarded BRP-250s. Both types are seen here on the ‘camino de las bombas’ - ‘slick’ 
bombs on the left/BRPs on the right - leading out to a Dagger hardstand at San Julián airport. Juan Carlos Cicalesi Archive 
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CdoFAS'S MARITIME AIR 
CAMPAIGN = JUNE 8, 1982 


debarkation on Agrupacion de Ejercito As the three groups of fighter-bombers 
Malvinas’s (Malvinas Army Group) southern converged towards West Falkland, HMS 
flank. The first wave was composed of five A- Plymouth, an old Type 12 frigate with two 


4Bs (three others air aborted for various single-barrel 20mm manually-aimed AA Grupo 2 de Bombardeo - BAN Almirante 
reasons) from Grupo 5 de Caza, to be guns and an optically-guided Short Brothers ‘ Zar, Trelew 

followed closely by five Daggers (the sixth air & Harland GWS 20 Seacat SAM, emerged > 1130/1140 - Negro flight - 

aborted due to a bird strike) from BAN Rio from San Carlos Water to bombard an 4x Canberra B.62s 

Grande. To provide a diversion Grupo 6’s Argentine OP on Mt Rosalie that had | Attacked civilian oil tanker Hercules 
Escuadrón II Aeromovil launched two three- been reporting RN movements in and Grupo 5 de Caza - BAM Rio Gallegos 
ships (‘Carta’ and ‘Sobre’ flights), all armed out of SCW during the past few days. Inside > 1220/1230 - Mastin/Dogo flights - 5x A- 
with nothing more than 250 rounds of the TA the Type 42 destroyer Exeter | 4B Skyhawks 

30mm cannon ammunition, simulating a provided a SAM “umbrella” over the Attacked LSLs Sir Galahad and Sir 
maritime strike mission ingressing from the frigate Avenger, two LPDs, two LSLs, an | Tristram - catastrophic damage caused 
northwest, flying the profile with which RN RFA oiler and a STUFT transport, but Grupo 6 de Caza - BAN Rio Grande 

radar operators and FDOs were now outside the bay Plymouth was left exposed > 1300 - Perro/Gato flights - 5x Daggers 
very familiar. and vulnerable. > Attacked HMS Plymouth - significant 


damage caused 
Grupo 6 de Caza - San Julián Airport 
> 1320/1325 - Carta/Sobre flights - 


A Dagger fully loaded with bombs, 


fuel tanks and Shafrir AAMs. Juan 6x Daggers x 
Carlos Cicalesi Archive Diversionary feint 
. Grupo 5 de Caza - BAM Rio Gallegos 
> > 1500 - Mazo/Martillo sections - 


4x A-4B Skyhawks 
Attacked LCU F4 - catastrophic 
damage caused 
Three Skyhawks lost to SHARs - 
three pilots are KIA 
Grupo 4 de Caza - San Julián Airport 
> 1536 - Yunque flight - 4x A-4C Skyhawks 
Bombed ground targets at Fitzroy Bay 
Grupo 8 de Caza - BAM Rio Gallegos 
»>:1600 - Flecha/Lanza sections - 4x 
Mirage IIIEAs 
High cover/decoy - no contact 
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Additionally, Exeter's FDO provided fighter 
coverage, controlling one SHAR CAP near San 
Carlos and a second just south of Fitzroy Bay. 
As before, the carriers’ distance and other 
factors precluded the Sea Harriers from 
manning both CAPs continuously. 

‘Carta’ and ‘Sobre’ flights were apparently 
never detected by the Exeter’s Type 965 radar 
and, approaching the west coast of West 

à Falkland, the two formations’ turned and 
headed west at low altitude, recovering at 
BAM Rio Gallegos. 

Instead, at about this time the destroyer 
detected the Grupo 4 Skyhawks as they began 
their descent from cruise altitude about 60 
miles (100km) west of West Falkland and were 
soon lost in the clutter of the island’s terrain — 
the Plymouth and the Fitzroy CAP were 
dutifully informed. Meanwhile, the other 
Daggers (‘Perro’ and ‘Gato’ flights) had 
descended to low-level twice as far out and 
approached entirely unseen. 

After the Grupo 1 Fotografico Learjet 
pathfinder dropped them off about 120 miles 
(200km) southwest of the islands Capt Carlos 
Rohde(7) led his three-ship — with Maj Carlos 
Martinez and his wingman right behind — 
directly to Cape Meredith at the southern tip 
of West Falkland, then northeasterly, 
threading their way through and around low 
clouds, rain showers, and snow squalls, 

N heading generally up the west coast of 
Falkland Sound. As planned, Rohde turned 
east after passing Grantham Sound, intending 
to attack the LSLs in Bluff Cove from the 
west. But as they rolled out eastbound, 
looking to his left, at 10 o’clock (almost 
directly north) he spotted the Plymouth alone 
and exposed in the middle of the waterway, 
initially headed west. 


A Dagger showing the attack 
configuration commonly 
used in the conflict. Juan 
Carlos Cicalesi Archive 
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After the two flight leaders discussed the 
discovery, they decided that the Skyhawks 
could handle the landing ships and they would 
take the British warship. Wheeling his large 
formation around in a wide 270° left-hand turn 
and spreading out to attack line-abreast, the 
first three attackers came roaring in at 
wavetop height with the second pair not far 
behind. The Daggers had initially been 
spotted visually about two or three miles to 
the south, and Capt David Pentreath 
immediately ordered the helm hard-over to 
return to SCW as the raiders swung around to 
the north-northeast and lined up for their 
attacks. Soon they were bearing down on 
Plymouth from the port broadside and quarter 
at 575 knots (660mph/1060kph). 

The attack was a classic Dagger weapons 
delivery: ultra-low altitude, extremely high 
speed, defying the optically-guided GWS 20 
Seacat and foiling the manually-aimed port 
20mm gun (the dual 4.5-in gun turret could 
not be brought to bear in time). Martinez 
recalled: “As we approached the ship her anti- 
aircraft fire came up towards us. We replied 
with our 30mm cannon but that was for 
psychological effect - the main thing was to 
get our 1000-pound bombs on the target.” 

Rohde scored a hit that passed through the 
funnel, one of his wingmen put one through 
the hull, the third destroyed the Mk.10 anti- 
submarine mortar, and the last hit the edge of 
the flight deck, detonating a helicopter depth- 
charge and starting fires in the mess and 
dining hall below before ricocheting into the 
sea. Five sailors were wounded and the ship 
took a 6° list as it continued into SCW, the 
Avenger quickly coming to its aid. As 
happened so often before, none of the bombs 
exploded in the ship; all of them passed 
through it. 

Two Daggers were claimed by Plymouth’s 
SAM operators and 20mm gunners. The 
optically-guided Seacat actually impacted the 
water ahead of one Dagger, throwing up a 
plume of spray, giving the impression of a 
‘kill’. The 20mm gunners thought they’d hit 
one vertically-banked jet in its upturned belly 
as it screamed overhead, and were convinced 
they saw it splash into the water beyond the 
ship. This was actually the geyser of one of 
the bombs detonating, the fleeting Dagger 
(‘Perro 2’) having one drop tank perforated by 
its shrapnel. 

Reacting to Plymouth’s initial air raid 
warning, Exeter immediately vectored the 801 
NAS CAP near Fitzroy towards San Carlos 
Strait and the SHARs were soon in hot pursuit 
of the fleeing Daggers. Martinez reported that 
“(Radar Malvinas) was showing the Sea 
Harriers 10km (six miles) away closing to 
intercept. We immediately pushed our speed to 
600 knots (690mph/1110kph) to make it 
impossible for them to catch us. Because of 
cloud we climbed away individually, and 
rejoined formation at 35,000ft (10,668m).” > 
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Falklands air war covered from the 
Argentine perspective. Santiago Rivas has 
taken great pains in his research to include 
a lot of previously unpublished information. 
The book is full of rare, first person pilot 
accounts covering all aspects of the air war 
NE in great detail, from mission planning to 
ae HN tactics and the actual sorties. The book is 
also full of rare pictures and excellent colour 
profiles and is a must for any air enthusiast. 
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The heaviest loss of course, was the five Dagger pilots who were killed during the conflict, three 
of them seen here following completion of Dagger their training at BAM Tandil (from left to right): 
Pedro ‘Caiman’ Bean, Juan Domingo ‘Pollo’ Bernhardt, and Héctor ‘Lince’ Volponi. The survivor, 
Gustavo ‘Boxer’ Aguirre Faguet, still flies today. Gustavo Aguirre Faguet via Santiago Rivas 


(7) Brigadier General Carlos A. Rohde 
later became Chief of Staff of the FAA 
from 2003 until 2005. 
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While the SHARs were in a futile chase to 
the northwest, the five Grupo 5 de Caza 
Skyhawks hit the two LSLs in Bluff Cove, 
setting both afire and killing 43 soldiers and 
wounding another 46 aboard Sir Galahad. A 
total of seven sailors were also killed, Sir 
Galahad being utterly destroyed by fire while 
Sir Tristram was wrecked to the extent that it 
was useable only as a floating barracks. A 
follow-up strike by four more Skyhawks (from 
the same unit) destroyed an LCU, killing 
another five men. 

However, the SHARs extracted a harsh 
retribution, shooting down three A-4s, none of 
the pilots surviving the encounter. To the 
relief of both sides, this was to be the last 
major air battle of the Falklands conflict. 


TACTICAL ASSESSMENT 


Argentina’s Dagger aircraft performed well in 
the hands of their courageous and skilful 
pilots. During the conflict Grupo 6 de Caza’s 
two squadrons launched 133 operational 
sorties (of 160 planned), of which 88 engaged 
in anti-ship attacks, aerial combat, or bombing 
ground targets. 

Due to the type’s limitations as a day, clear- 
weather fighter-bomber, no aerial victories 
were achieved. Similarly, its primary anti-ship 


weapon — ‘slick’ Mk.17 and parachute- 
retarded BRP-250 bombs — proved ill-suited 
for the maritime strike mission. The Dagger 
pilots braved fierce anti-aircraft fire and a 
flurry of SAMs to deliver weapons that would 
not explode when they hit the target. 

Heavy damage was done to HMS Antrim, 
Ardent, and Plymouth. The latter — hit by four 
bombs — and possibly Antrim too, would have 
suffered the same fate as Coventry (hit by 
three bombs that exploded) if the Daggers 
carried weapons, such as COAN’s Mk.82 
‘Snakeye’ high-drags, that suited the ultra-low, 
extremely-fast delivery tactics used by the 
Argentines during the conflict. 

But, conversely, to adapt the tactics to the 
weapon would have resulted in seriously 
increased attrition. As it was, Grupo 6 de Caza 
lost 11 Daggers — the most aircraft lost by any 
FAA unit in the war — but only one to a naval 
SAM, and none to ships’ AA fire. 

However, to have altered tactics to allow 
sufficient time for the bombs to fuse properly 
and have a greater chance of exploding would 
have exposed the Daggers to much greater 
risk of being destroyed by the sophisticated 
air defences available to the British. 

Nine Daggers fell to the lethal combination 
of the BAe Sea Harrier using the Raytheon 


AIM-9L Sidewinder. All of these were 
traditional stern-aspect engagements in which 
even the RN’s standard AIM-9G would have 
been successful. Usually the missile went 
right up the tailpipe and exploded. The 
SNECMA Atar 9C turbojet absorbed the blast, 
and the jet’s Martin-Baker Mk JM-6 ejection 
seat worked successfully on the six occasions 
it was used — five Dagger pilots lost their lives 
in this campaign. 

Ultimately, it was the pilots that made the 
difference in the Daggers’ success, generating 
a great respect from their adversaries both 
airborne and afloat. It could be suggested that 
the Royal Navy underestimated its opponent, 
because it was pitting modern SAMs and 
state-of-the-art SHARs against 1970s and 
earlier air combat technologies. 

But, as one Dagger pilot, Guillermo 
Donadille, explained: “Though the British 
knew about the material limitations of the 
Argentines, they were not able to avoid the 
significant damages suffered and, even more, 
they were surprised and overwhelmed 
tactically on several occasions, regardless of 
the powerful defences, because they had 
failed to consider the human factor and the 
spirit of the people flying the planes.” li 
Words: Colonel Douglas C Dildy 


A Dagger taking off from BAM Tandil. | — 
Juan Carlos Cicalesi Archive — - — 
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‘Fights On’ 


David G Powers looks at the American Kfirs —- 
Challengers, Snipers and ATAC 


How did the greatest aircraft 
producing nation in the world 
end up buying in an Israeli built 
version of the French designed 
Mirage 5? The answer lies in the 
innovative Dissimilar Air Combat 
Training (DACT) programme 
which was born out of a need to 
improve pilots’ dogfighting skills 
during the intense latter stages 
of the Vietnam War... 


The second US Squadron to operate the 
Kfir was VFMT-401 of the US Marine 
Corps. Here are three of their F-21A Kfirs 
showing two different paint schemes in 
a shot taken by Sgt SD Brown, October 
12, 1988. Department of Defence 


uch has been written about 

the low air-to-air kill ratio 

produced by US Navy and 

Marine Corps fighter 

squadrons involved in the 
early stages of the Vietnam War. As a result of 
various research projects, the Navy eventually 
established what became known as the Navy 
Fighter Weapons School — now called the US 
Navy Strike Fighter Tactics Instructor 
Program — that was stood up on March 3, 
1969. Further developments included the 
establishment of several dedicated adversary 
squadrons, based on both coasts. Within all of 
these entities emphasis was placed on Air 
Combat Manoeuvring (ACM), which is Navy- 
speak for old-fashioned dogfighting — getting 
your fighter in position for a gun shot, or 
within the proper envelope for a missile shot. 
Further development of the concept indicated 
that the best training happened when a fighter 
crew, whether it be a single aviator or an 
aviator and a backseater (Radar Intercept 
Officer), was put up against a different 
aircraft, thus Dissimilar Air Combat Training 
(DACT) was developed. 

DACT is a multifaceted idea. In the most 
basic sense it is simply pitting two different 
aircraft, each with unique positive as well as 
negative attributes, against each other to 
provide a more realistic fight. It was reasoned 


that if one highly trained naval aviator is sent 
up to fight another highly trained naval aviator, 
both of whom are flying the same type of 
fighter, the ensuing training, while good, is not 
the most realistic. Both aviators know each 
other’s tactics, as well as the capabilities of 
their aircraft. Throw a different adversary 
aircraft into the mix and the training becomes 
more realistic. If these aircraft are chosen for 
their similarity to envisaged enemy aircraft, 
and flown using known enemy doctrine and 
tactics, then so much the better. 

Aircraft selected to fulfill the DACT 
mission were mainly obtained from US 
military stocks, including the highly nimble 
Douglas A-4 Skyhawk for its similarity to the 
MiG-19, and the Northrop T-38/F-5 for its 
likeness to the MiG-21. In the mid-1980s, two 
adversary squadrons — one Navy and one 
Marine Corps — began flying an aircraft that 
few American aviators had ever even seen 
before, let alone fought against — namely the 
Israeli Aircraft Industry (AD Kfir. Eventually 
25 airframes were taken on charge between 
the two services under a $70 million lease 
contract. Navy documents indicate an 
additional 12 airframes were ordered, but 
these were not delivered. The early model 
airframes were sent to IAI for inspection and 
some slight modifications, consisting mainly 
of instrumentation and radios. 


The first unit fo operate the F-21A Kfir in the US 
was VF-43 of the US Navy, receiving their first 
aircraft on April 29, 1985. National Museum of 
Naval Aviation 


One of the F-21A Kfirs of VFMT-401 at their 
home base of MCAS Yuma, Arizona, showing 
distinctly Soviet style camouflage and 
markings. National Museum of Naval Aviation 


The first squadron to field the Kfir was 
Fighter Squadron 43 (VF-43), based at Naval 
Air Station (NAS) Oceana, Virginia. The 
Challengers of VF-43 can trace their squadron 
history back to May 1, 1945, when the 
squadron was established as Fighter 
Squadron 74A (VF-74A), the ‘A’ suffix being 
dropped on August 1 of the same year. Based 
at NAS Otis Field, Massachusetts, and 
originally called the Skull & Bones, VF-74 flew 
the Vought F4U Corsair, with which it made 
several cruises aboard the brand new USS 
Midway (CVB-41). On November 15, 1946, 
the squadron was redesignated as Fighter 
Squadron 1B (VF-1B), continuing to fly the 
Corsair, and cruise aboard Midway. 

In 1950, the squadron, now under the 
designation Fighter Squadron 21 (VF-21), 
entered the jet age when it traded its Corsairs 
in for Grumman F9F-2 Panthers, later 
upgrading to the F9F-5, and in 1954, to the 
F9F-6 Cougar. VF-21 has the honor of being 
the first fleet squadron to operate the 
Grumman F11F-1 Tiger, starting in 1957, and 
necessarily changing its nickname to The 
Mach Knockers. Change came again on July 
1, 1959, when the unit was re-designated as 
Attack Squadron 43 (VA-43), and Douglas 
A4D (A-4) Skyhawks began to fill the ramp at 
NAS Oceana, their new air station. 

Now called the Challengers, VA-43’s 
primary mission was training new fleet 
replacement aviators in how to fly the 
Skyhawk. In 1970, VA-43 was given the 
additional task of providing limited air combat 
adversarial training for various East Coast 
fighter squadrons. In 1973, with the reduction 
of the Skyhawk in fleet use, VA-43’s mission 
was consolidated to that of an adversary 


VF-43 also operated other types in the DACT role, such as the Northrop F-5 seen here with one 
of the units F-21As. National Museum of Naval Aviation 
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Five of the 12 F-21A Kfirs operated by VF-43 seen here on the ramp at NAS Oceana, Virginia. 
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In the Sniper ready room at MCAS Yuma, Captain Guy ‘Orca’ Philbrook is briefing 


Marine Corps aviators and US Air Force pilots, as the Snipers will be providing 


Red Air flying against the Air Force. National Museum of Naval Aviation 


squadron, and as such on June 1 the squadron 


was redesignated as VF-43. 

For the next two decades VF-43 flew a 
mixed fleet of aircraft, including the A-4E/F 
and the two-seat TA-4J, and at various times 
the Northrop F-5E Tiger II and the T-38A 
Talon, and the General Dynamic - now 
Lockheed Martin — F-16N and TF-16N 
Fighting Falcons. North American T-2C 
Buckeyes were also on charge, mainly for VF- 
43’s ancillary mission of jet spin recovery 
training. On April 29, 1985, the squadron 
received its first three IAI Kfir fighters, which 
carried the US Navy designation of F-21A. 

The F-21A itself carried the operational 
status code A40, which equated to a role of 


‘reserve training/post student training’. VF- 
43’s stable of Kfirs would eventually top out at 
12 airframes. Maintenance was part of the 
lease deal, with US civilian wrench turners 
attending an eight-week maintenance course 
taught by IAI instructors. A new IAI 
subsidiary called Israeli Aircraft Services 
(IAS) provided the supervisors and 
administration. IAS maintained a large 

stock of spare parts on site, and also had a 
contract with Trans World Airlines for on 
demand, 36 hour parts, shipment from 

Israel. In August 1985, discussions began 
between the Navy/Marine Corps, IAI, and 
IAS for an additional 13 Kfirs, destined for the 
Marine Corps. > 
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VF-43 presented a wide variety of training 
opportunities. For example, individual East 
Coast fighter squadrons had the opportunity 
to rotate through NAS Oceana to participate in 
a three week fleet fighter air combat 
manoeuvring readiness program. VF-43 would 
run up to 11 of the programmes per year — 
eight for Navy squadrons and three for the 
Marine Corps. Extensive ground school 
classes were taught by Challenger instructors, 
while on-base fighter simulators — in the mid- 
1980s it was mostly the Grumman F-14 Tomcat 
for the Navy types — were used to put theory 
into action. Each fleet aviator then flew around 
11 to 12 hops where they would tangle with 
the aircraft of VF-43. As previously mentioned, 
to add more authenticity the adversary pilots 
employed tactics used by the real world 
threats that the fleet aviators may be 
encountering in the near future. 

Each aircraft, Blue Air or Red Air, carried 
an Aircraft Instrumentation System (AIS) pod, 
which is about the size and shape of an AIM-9 
Sidewinder air-to-air missile. Information from 
the AIS pod was relayed to the shore facility — 
called the Tactical Aircrew Training System — 
where it was processed and displayed for 
review. Of course each mission, whether in 
the simulator or in the actual aircraft, was 
thoroughly analysed, debriefed and graded. 

Although the F-21A Kfir was well liked, 
performing quite well in the MiG-21/23 role 
and fulfilling its mission, a bit of politics, but 
mostly the money, were the deciding factors 
in the decision to stand down the fleet. 
Planners believed that the mission of the Kfir 
could be adequately performed by Navy or Air 
Force aircraft that were already in the 
inventory. Plus, in the event of a protracted 
war, the Kfir could never be returned to front 
line duty and deployed. The original three 
year Kfir contract expired in September 1987, 
but was extended for one additional year. 
However, by April 1988, VF-43 flew its last 
sorties in the F-21A Kfir, and the airframes 
were soon returned to Israel. Ultimately, VF- 
43 was dis-established on July 1, 1994. 

On the Marine Corps side of the house, 
Marine Fighter Training Squadron 401 
(VMFT-401) was, and still is, the service’s 
sole designated adversary squadron. Based at 
Marine Corps Air Station (MCAS) Yuma, 
Arizona, VMFT-401 - the Snipers — was 
established on March 18, 1986. VFMT-401 
was a new squadron, rather than a 
redesignation of an existing squadron, but this 


The raw power of the J79 engine of the Kfir 
C2 makes short work of the load of three 
external fuel tanks and two AIS pods. 
Airborne Tactical Advantage Company 
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Inside the cockpit of one of the Kfir 
C2s operated by ATAC. Airborne 
Tactical Advantage Company 


did not stop the Snipers from quickly 
establishing an outstanding history of service 
to the Marine Corps. The squadron’s primary 
mission was providing air-to-air combat 
readiness training for both active duty and 
reserve Marine Corps squadrons. In an 
interview published in the January/February 
2002 issue of Naval Aviation News, then 
VMFT-401 commanding officer Lieutenant 
Colonel Mike Manuche ably summed up his 
squadron’s mission by stating: “We had one 
goal in training - when Marine aviators meet 
the enemy in air combat, they come back and 
say ‘that was a lot easier than flying against 
the Snipers’.” 

The Snipers’ first aircraft was the IAI F-21A 
Kfir and these, like the birds at VF-43, were 
leased from Israel, with maintenance managed 
by IAS. After over a year’s delay, VMFT-401 
began to receive its Kfirs on June 25, 1987, 
when the first five aircraft arrived at MCAS 
Yuma. Just five days later VMFT-401 had its 
Kfirs in the skies over Arizona. By September 
1, 1987, the squadron had a fleet of 13 
airframes. The first year of Kfir operations saw 


the Snipers awarded a Meritorious Unit 
Commendation by the Secretary of the Navy, 
noting that the squadron supported some 59 
different units and participated in 16 major 
exercises, all accident free missions. Like VF- 
43, VMFT-401’s operational history flying the 
Kfir was rather short lived, when in May 1989, 
the squadron began to train for the transition 
to the Northrop F-5E Tiger II. The first former 
US Air Force Tiger IIs began to arrive on June 
19, 1989, and by September 22 the transition 
was complete, with the F-21A Kfirs being 
returned to Israel. In all, VMFT-401 flew 9184 
sorties totalling 7892 hours in the F-21A. The 
abort rate was less than 1%. 

Today, VFMT-401’s connection with the 
Kfir is remembered by the likeness of the 
fighter on the squadron’s patch. Actually a 
quick examination of VMFT-401’s patch 
reveals several aspects that date back to when 
the Soviet Union was the main threat. The Kfir 
image appears over a large shield, which itself 
is backed with crossed swords and topped by a 
red star, all of which are actually from a set of 
Soviet Air Force aviator wings. Emblazoned 


Jeffrey ‘JD’ Parker, the founder of ATAC, a 
with one of the company's Kfir C2s. 
Airborne Tactical Advantage Company 


across the shield is a Russian word which is 
translated as ‘Sniper’. Even the name ‘Snipers’ 
is a reference to a high Soviet aviator 
designation — ‘Pilot-Sniper’. For an insight into 
flying the Kfir and the mission of VMFT-401, 
the next article features an interview with 
Major Vic Tansey USMC (Retired). 

The time of seeing the unusual Kfir fighter 
in the skies over the United States was brief, 
only around four years. Several years after the 
type’s retirement from Navy/Marine Corps 
service, the Kfir has returned, flying a similar 
mission, but in the aircraft fleet of a very 
specialized firm, appropriately named ATAC. 
The Airborne Tactical Advantage Company is 
a civilian company headquartered in Newport 
News, Virginia. ATAC provides a wide variety 
of tactical airborne training with an eclectic 
fleet of aircraft that in some ways almost 
mirrors the Navy/Marine Corps adversary 
squadron of old. Although ATAC has operated 
such diverse fighters as the Saab 35 Draken, 
today the fleet has stabilized with the IAI Kfir 
C2, the Douglas A-4 Skyhawk and the Hawker 
Hunter E58. > 


SIMULATING MISSILES 


“OUR GOAL WAS FOR MARINE 
AVIATORS WHO METTHE ENEMY 
IN AIR COMBAT TO COME BACK 
AND SAY ‘THAT WAS A LOT 
EASIER THAN FLYING AGAINST 
THE SNIPERS’ 


Wearing camouflage to represent an opposing force and a civilian registration, one of the ATAC 
Kfir C2s is seen here carrying an AIM-9 style Aircraft Instrumentation System (AIS) pod to provide 
data that can be analysed post-engagement. Airborne Tactical Advantage Company 


The Mirage III/5 105 


ATAC was founded in 1994, by Jeffrey ‘JD’ 
Parker, a graduate of the US Air Force 
Academy and an Air Force fighter pilot who 
flew missions on both Operation Desert 
Storm and Desert Shield. With the end of the 
Cold War, and the accompanying reduction in 
defence spending, the US Navy began 
eliminating many of its dedicated adversary 
squadrons. The trouble was that the need for 
these and other aggressor activities was 
actually still there, and with the on-edge world 
situation at the turn of the millennium, an 
even more imperative need for these services 
was revealed. 

At first, Parker began subcontract work with 
Flight International providing aerial target 
support. In 1996, ATAC began operating a pair 
of Saab Drakens as cost effective, high speed — 
Mach 1+ - target aircraft for the US Navy. In 
the summer of 2002, the first IAI Kfir — a two- 
seat TC2 — was taken up on a short-term lease, 
just to see if the type was appropriate for 
ATAC’s missions. Upon the close of the lease, 
the TC2 was returned. Deemed a highly 
capable aircraft with a long service life left on 
the airframes, the Kfir returned — all C2 
models — and was added to the fleet. The first 
airframe arrived in November 2002, and by 
February 2005, the fleet counted six Kfir C2s 
on hand. These aircraft were obtained from 
retired stocks held by IAI. 

The early 2000s saw the start of large, 
long-term up-tempo in worldwide US Naval 
operations, with fleet aircraft being flown 
more than planned. Having aircraft on the 
front line meant that airframes were not 
always available to support stateside training 
missions. The Navy turned to ATAC to fill the 
void, and the company grew rapidly, soon 
adding ex-Swiss Air Force Hunters and then 
the former Israeli Skyhawks to its fleet. Today, 
the list of services that ATAC provides to the 
Navy, as well as other entities within the 
Department of Defense (DoD), is quite 
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Aside from the Kfir C2, ATAC operates a number of different types of aircraft, including these ex- 


Swiss Air Force Hawker Hunter F.58s. Airborne Tactical Advantage Company 


extensive. In addition to the original aerial 
target services, ATAC also flies air-to-surface 
missile profiles — both subsonic and 
supersonic, ballistic and sea skimming, 
Airborne Air Intercept Controller training, 
offensive and defensive counter air, fighter air- 
to-air gunnery, support of the Strike Fighter 
Advanced Readiness Program, and almost 
every type of airborne threat simulation. 
ATAC aircraft that can be seen in military 
bases around the world. 

As to the viability of ATAC services, 
consider the following example: let’s say you 
need to train the electronics team aboard a ship 
to search for, detect and counter incoming 
missile threats. To do this you need a threat, 
and since firing an actual missile is rarely an 
option, this threat is best replicated by a fast 
fighter aircraft. Now consider that even an older 
‘legacy’ F-18 Hornet costs over $18,000 per hour 
to fly, and the new F-35 Lightning II pushes 


over $30,000 per hour, and a more cost effective 
aircraft is certainly called for in most cases. 

Matt ‘Race’ Bannon, ATAC’s director of 
business development, is clearly qualified to 
speak about the company’s Kfirs. Race flew F- 
14 Tomcats in the fleet assigned to Fighter 
Squadron 33 (VF-33), and later as a Tomcat 
instructor pilot in Fighter Squadron 101 (VF- 
101). A graduate of the Top Gun, he later went 
on to log nearly 1000 hours flying the F-18 
Hornet in the adversary role. 

About the Kfir, Race says: “As for capability, 
itis by no means a 4th generation fighter with 
complex weapons systems for offensive and 
defensive capabilities, nor has the Navy 
requested that. ATAC simulates a threat for 
DoD so that fighter aircrew can train to today’s 
threats, which we simulate and we do so ata 
cost savings to the Government. The Kfir is a 
great plane to fly — fast, responsive, phenomenal 
roll rate.” Hl Words: David G Powers 


GREAT TITLES 
FROM MORTONS 


MEDIA GROUP LTD 


Heritage Commercials magazine is Britain’s brightest full colour magazine 
for classic and vintage commercial vehicle enthusiasts, capturing the spirit 
of vintage days. Heritage Commercials celebrates the era when roads were 
still quiet and lorry driving was fun as well as hard work. The magazine now 
incorporates Classic Truck, a new series on modern day classic road 
giants. This is living history on the move! 


www.heritagecommercials.com 
| pu = SUBSCRIBE by Direct Debit for just £36 a year (UK only) 


Ves. 


Sy WHEN BR z 
=] RO ITAIN WAS WORKSHOP TO THE WORLD 


Old Glory has been the world’s leading steam and industrial heritage 
magazine for over eighteen years. If you love the spectacle of F] After 100 years 
immaculately-restored old machinery, or are fascinated by Britain’s rich Anil ownership a. 

industrial and transport heritage, this is the magazine for you. Old Glory : i 
brings back all the sights and sounds of yesteryear in vivid detail. 


www.oldglory.co.uk 
SUBSCRIBE by Direct Debit for just £36 a year (Uk only) 


as LLDT = = — 
FREE DOUBLE SIDED POSTER FOR ALl OUR READERS 


Tractor magazine is a celebration of the farm tractor and its development 
over 100 years right up to present-day machines. We regularly meet owners 
and restorers and report from all the top events. With a growing team of 
expert contributors, this well-established title continues to widen its scope 
as it focuses on the tractors and implements from many eras, along with 
the memories of those who drove them in their heyday. 


www.tractormagazine.co.uk 
SUBSCRIBE by Direct Debit for just £35 a year (UK only) 


TO FIND OUT MORE OR TO 
SUBSCRIBE TO ANY OF OUR TITLES 


VISIT 


WWW.CLASSICMAGAZINES.CO.UK 
OR CALL 01507 529529 


One of the F-21A Kfirs of VFMT 401 in the desert 


camouflage scheme, particularly suited to the 
environment of the unit’s home base of MCAS 


David G Powers interviews 
Major Vic Tansey.USMC (retired). 


Yuma, Arizona. National Museum of Naval Aviation 


In US Navy and US Marine 
Corps parlance, the term 
‘plankowner’ refers to those 
who are among the first 
assigned to a newly established 
unit. Major Vic Tansey can 
therefore count himself as a 
plankowner of Marine Fighter 
Training Squadron 401. The 
Snipers of VMFT-401 were one 
of only two Navy/Marine Corps 
squadrons - the other being the 
Navy’s Fighter Squadron 43 
(VF-43) - to operate the IAI F- 
21A Kfir fighter. 
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ajor Vic ‘Tanz’ Tansey 
graduated from the University 
of Kansas in May 1979, and 
was commissioned a Second 
Lieutenant through the 
Marine Corps platoon leaders course. He 
attended flight school and, having completed 
advanced jet training at Training Squadron 21 
(VT-21), Naval Air Station (NAS) Kingsville, 
Texas, was awarded his Wings of Gold in April 
1982. After a fleet tour flying fighters, Major 
Tansey received orders to VMFT-401, a 
squadron that at the time was so new it didn’t 
even have any aircraft. During his time as a 
Marine Corps fighter pilot he taught the fighter 
pilot’s craft as an air combat tactics instructor, an 
adversary tactics instructor and a low altitude 
tactics instructor. He was also a graduate of 
the Navy Fighter Weapons School (Top Gun). 
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A head on view of the F-21A Kfir shows the small early canards and the slim 
profile which made the aircraft difficult to spot. National Museum of Naval Aviation 
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Recently, we had a chance to talk with Major 
Tansey about his time flying the IAI Kfir. 


AC: VMFT-401 was a reserve 

squadron — correct? 

VT: VMFT 401 was indeed a reserve 
squadron, but it was very unique in its make 
up. It had an active duty regular marine as the 
commanding officer. There were seven active 
duty full time support pilots and 12 select 
reserve pilots (SelRes). The 12 were part-time 
drilling reservists. There were only 10-12 
enlisted personnel, and these were for mainly 
administrative purposes. We were a pretty 
tight group. 

Aircraft maintenance was performed by 
civilian contract. At the beginning it was by 
Israeli Aircraft Services (IAS) and then by 
General Dynamics when we transitioned to 
the F-5 Tiger II. In the beginning, with IAS, all 
the shop heads were Israelis. We had about 30 
Israeli families who had moved across and 
were living in Yuma. By the way, Yuma, 
Arizona, actually looks very similar to the 
Negev desert. 


AC: VMFT-401 was based at Marine Corps 
Air Station (MCAS) Yuma - correct? 

VT: Correct, under the 4th Marine Air Wing 
—a Marine Reserve Air Wing. 


AC: What squadron were you in prior to 
VMFT-401? 

VT: My first fleet squadron was VMFA-312 — 
the Checkerboards — based at MCAS Beaufort, 
South Carolina. I flew the F-4J/S Phantom. 


AC: Where was your VMFT-401 tour 

in your career? 

VT: VMFT-401 was my second and third tour. 
I was initially active duty as an FTS, and then I 
was transitioned over to part-time SelRes in 
early 1989. 


The cockpit of a VFMT-401 F-21A Kfir. 
National Museum of Naval Aviation 


AC: You were a plankowner of VMFT-401 - 
were you there on the first day? 
VT: VMFT-401 started in March 1986. The 
commanding officer was Lieutenant Colonel 
Barry Knutson, who later retired as a 
Lieutenant General. After Lt Col Knutson, I 
was the first officer to check in on April 17, 
1986. It was a squadron of two! 

We had no hangar space or airplanes. 
Due to red tape and politics, the marine 
Kfir delivery schedule was delayed over 
18 months. I was fortunate in that I was 
able to stay current flying F-4s as an 
augment instructor at VMFAT-101 
(Marine Fighter Attack Training Squadron 
101) in Yuma before they shut down to 
transfer to MCAS El Toro for the 
F-18 transition. 

All in all I was at VMFAT 401 for a total of 
11 years, and saw five commanding officers 
come and go. I logged 800 hours in the Kfir, 
as well as 1900 hours in the F-5. A lot of good 
times and memories. 


On the ramp at MCAS Yuma, one of the 13 
F-21As operated by the US Marine Corps. 
National Museum of Naval Aviation 


“| WAS THE FIRST OFFICER TO CHECK IN ON APRIL 17, 1986. IT WAS 
A SQUADRON OF TWO! WE HAD NO HANGAR SPACE OR AIRPLANES. 
DUE TO RED TAPE AND POLITICS, THE MARINE KFIR DELIVERY 
SCHEDULE WAS DELAYED OVER 18 MONTHS. I WAS FORTUNATE IN 
THAT | WAS ABLE TO STAY CURRENT FLYING F-4S AS AN AUGMENT 
INSTRUCTOR AT VMFAT-101 IN YUMA BEFORE THEY SHUT DOWN” 


An F-21A gets airborne from MCAS Yuma, this 


aircraft in the alternative grey camouflage 


scheme. National Museum of Naval Aviation 


AC: Who were VMFT-401’s main customers? 
VT: The Marine Corps was our major 
customer, supporting almost every Marine 
squadron that deployed to Yuma for training. 
VMFAT-101 had just transitioned to F-18s and 
we supported them weekly. 

We supported WTI (Weapon and Tactics 
Instructor Course) as Red Air. We also flew 
against marine helicopter squadrons who were 
learning how to defend themselves against fast 
moving fixed-wing aircraft, as well as against 
marine Hawk anti-aircraft batteries, giving them 
low, fast moving targets to practice engaging. 

We would deploy to NAS Miramar to 
support Top Gun and to NAS Fallon to support 
Strike U (Strike University). We also deployed 
to MCAS Beaufort and to MCAS El Toro. 
When business got a little slow on that front 
we also operated in support of the air force as 
Red Air at Nellis Air Force Base (AFB), Hill 
AFB and locally flying against F-15 and F-16 
fighters which were based at Luke AFB and 
units which flew from Tucson, Arizona. 


AC: Did the Kfir fulfill the mission of 
VMFT-401? 

VT: Yes, very much. I wish we could have 
kept the F-21 when we got the F-5. Both of 
those aircraft were great adversary aircraft. 
Politics and money determined the end of the 
US. Kfir adversary program. 


AC: We understand you went to Israel for 
transition training? 

VT: Yes, all Kfir pilots went to Israel for 
training, as there was no two-seat version 

in the US. I was sent to Israel in November 
1986 for training. Upon completion of that 
training, I was temporarily transferred to 
NAS Oceana to fly with VF-43, who had 
been flying Kfirs for the past 20 months. 
This was a win-win for the Navy and Marine 
Corps. I gained time and experience flying 
the F-21 before the marines took delivery of 
their F-21s, and VF-43 was short of aviators. 
I also had the opportunity to see how the 
Navy performed their adversary mission. 
Again, all in all it was a great time, and years 
later many of the VF-43 pilots are now flying 
for FedEx. 


AC: Which unit provided the training while 
you were in Israel? 

VT: I trained with the IAF 149th Fighter 
Squadron — The Fighting Parrots (sometimes 
referred to as the Shattering Parrot Squadron) 
—in Uvda Negev, just North of Eilat, Israel. 


AC: What did you think of the training? 

VT: What can I say? Many Israeli pilots were 
US Air Force trained. Since I was one of the 
first, I went through the long school. We had 
a week of ground school in Lod Air Base, in 
Tel Aviv. Then we went down to Uvda and 
flew. Israeli Pilots were very capable, but they 
did things quite differently than either the 
Marines or the Navy. > 
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AC: How was the flying in Israel? 

VT: It was fun. You must realize that Israel is 
very tiny, especially in the Negev. At the tip it 
is only 13 miles from Egypt to Jordan, I know 
because one day a group of us ran it — on foot 
— so we could say we ran across Israel. The 
working airspace to the north — the entire 
width of Israel - was smaller than the 
restricted airspace where we flew in Yuma. It 
only took about 60 seconds to fly from the 
Jordanian border to the Egyptian border. We 
had to be careful. At the time Israel was 
technically still at war with Egypt and Jordan 
so we had to be very careful about not 
infringing on borders. 

The Uvda Airbase facilities were all 
completely underground. Each squadron had 
its compliment of aircraft in self-contained 
individual revetments. All squadron spaces 
were also underground. It was like being on a 
ship, but never coming topside. 


“WE HAD TO BE CAREFUL. AT 
THE TIME ISRAEL WAS 
TECHNICALLY STILL AT WAR 
WITH EGYPT AND JORDAN 
SO WE HAD TO BE VERY 
CAREFUL ABOUT NOT 
INFRINGING ON BORDERS” 


AC: Here’s the big question — what did you 
think of the Kfir? 

VT: Being a former F-4 guy, I really liked the 
Kfir. It was basically a Mirage III with US 
avionics and a GE J79 Phantom engine. 

Its biggest positives — it was small and hard to 
see, and it was very fast. It was a true foreign 
aircraft, and when new pilots flew against us 
they were truly seeing something new for the 
first time. It had very similar flight 
performance to both the MiG-21 in dogfight 
mode and MiG-23 in the speed mode. 

It was extremely reliable. Not to toot my horn 
but I think I have the most hours of any 
American - USMC or USN - pilot who flew 
the Kfir. I have about 800 hours in it, which 
equates to about 1100 sorties. Out of almost 
1100 sorties I don’t think I cancelled more 
than three times for maintenance. Truly 
impressive in that regard. 

Its biggest negatives — it had no flaps or 
high lift devices, and its approach speed was 
200+ knots. It didn’t really have a fuel gauge, 
so you never really knew exactly how much 
fuel you had until you were in a very low 
state. It had a limited fuel capacity, and since 
we always flew it clean most sorties were 42 
minutes. It wasn’t very good on wet 
runways, due to high approach speeds and 
its lack of nose gear steering. Another 
reason why it worked out so well having 


them based in Yuma — it seldom rained. The 
cockpit lighting was poor, the navigation 
equipment wasn’t the best, and the 
instrumentation wasn’t perfect for 
instrument flight rules. It used millibars for 
altimeter. Because of these things and its 
very high approach speeds, we did not fly 
the Kfir at night. We had to get a Secretary 
of the Navy waiver so our aviators did not 
have to maintain night currency. 

I flew the Kfir at night once. I was part of 
a flight of three returning to NAS Oceana 
from a deployment to NAS Fallon. We were 
delayed at one of our fuel stops and didn’t get 
airborne until dusk. We hit some bad weather 
over eastern Tennessee, and the three-ship 
got separated in the clouds. Long story short 
— the three of us had to shoot a ground 
controlled approach to minimums. The first 
approach I had to go missed because the 
controller was having trouble keeping up 
with his guidance due to our high approach 
speed. Bottom line is I landed pretty low on 
fuel. That was the last time any of us flew the 
Kfir after dark! 


(Editor’s Note: VMFT-401 has always had 
an enviable safety record, despite the high 
intensity of its mission. On May 2, 1988, then- 
Captain Tansey clocked up the squadron’s 
3000th mishap-free flight hour.) 


Two VFMT-401 F-21As on the break over MCAS 
Yuma. National Museum of Naval Aviation 


AC: How did it compare to other fighters 

you have flown or other fighters you were 

up against? 

VT: It was small and hard to see, and very, 
very fast. It wasn’t the best dogfighter in the 
world and did not have a sophisticated weapon 
system compared to an F-18 or F-15, but it 
could run down and catch up to anybody. In 
capable hands it was a very good adversary 
aircraft for dissimilar air combat manoeuvring. 
It surprised many a young pilot in what it 
could do. 


AC: VMFT-401 transitioned to the F-5 in 1989, 
how did the F-5 compare to the Kfir? 

VT: For a while we flew both aircraft 
simultaneously. I was qualified in both. The 
Kfir was sturdier, much faster and more 
challenging to fly. The F-5 was simple and 
easy to fly. It had a better weapon system and 
was more capable in a knife fight — in close, 
slow dogfighting. 


AC: Where did you go after VMFT-401? 
VT: I retired from the marines and VMFT 401 
in 1997. 


AC: Finally, anything else you would like 

to mention about the Kfir — training in it, 
flying it, fighting it — that you would like 

to include? 

VT: As previously stated, I enjoyed flying the 
Kfir very much. I feel fortunate in that I was 
one of about 50 American pilots to have flown 
it. I made a lot of good friends along the way, 
and I will always cherish my memories of my 
time both at VF-43 and VMFT-401. 


Transitioning to civilian life, Major 
Tansey signed on with Jet Piedmont Airlines, 
in Charlotte, North Carolina. Jet Piedmont 
was bought by USAir, and the two airlines 
merged in August 1989. While at 
Piedmont/USAir he flew Fokker F-28, the 
McDonnell Douglas MD-80, the BAe-146 
and both the Boeing B-737 and B-727. In 
1995, he opted to leave USAir and accept a 
job with FedEx. He is currently a captain 
flying the Boeing B-757, based in 

Cologne, Germany. 


Major Tansey finished up this interview by 
saying, “I miss the turning and burning years 
of yore”. By the way, Major Tansey’s callsign — 
Tanz — is not a play on his last name, but that’s 
another story. Hl Words: David G Powers 
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The relatively small size, high speed and high roll rate of the F-21A Kfir made it an agile 


adversary. National Museum of Naval Aviation 
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On the ramp at MCAS Yuma in 1988, a US Marine Corps AV-8B Harrier and F-21A Kfir. 


Department of Defence 


Down and dirty in the weeds, the fast and agile F-21As were difficult to spot. 
National Museum of Naval Aviation 
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Many of the developments of the 

Mirage IIING were incorporated into the 

prototype of the Mirage IIIEX, which was 
1 sold to Brazil and Venezuela. Dassault 


The Mirage 50, Milan and 3NG 


Developments in airframe and 
engine technology of the late 
1960s led to the introduction of 
such types as the F-16 Fighting 
Falcon and the F-15 Eagle over 
the following decade. By 
comparison, the relative 
performance of the Mirage III 
and 5 series, especially in terms 
of manoeuvrability, was becoming 
less impressive to overseas 
customers. Several developments 
were initiated to improve 
performance, resulting in the last 


versions of the Mirage family. 


Asterix, or more properly Mirage 5J 
No. 2, fitted with fixed canards that 
could be moved in increments of 
10 degrees. Dassault 


THE MIRAGE 50 

The creation of the Atar 9K-50 engine, which 
produced 159001b (7212kg) of thrust, 
prompted the development of a re-engined 
version of the Mirage 5 airframe. The new 
engine had better cooling for continual 
operation at high speeds and greatly 
improved fuel economy, offering longer 
range for the same fuel load. It was offered 
as part of several upgrade packages to 
existing Mirage airframes, such as those of 
South Africa and Venezuela, the South 
African Mirage IIIR2Zs and D2Zs of 1974 
being built with these engines. The greater 
thrust gave the aircraft better take-off and 
climb performance, so it was decided to 
develop a new model Mirage based around 
the powerplant. 


A Mirage IIIR, No 301, was modified to the 
new standard and redesignated Mirage 50 01. 
Patrick Experton made the first flight in the 
prototype on May 15, 1979, at Istres, and 
immediately demonstrated some significant 
performance increases. The increase in thrust 
of around 20% gave a 15-20% shorter take off, 
increased climb, better manoeuvrability and 
acceleration and the ability to carry greater 
external fuel and weapons loads. The avionics 
suite was also significantly upgraded with a 
new navigation and attack system. Two radars 
were offered depending on the mission needs 
of the customer, the Thomson CSF Cyrano IV 
for air-to-air operations and the Agave for air- 
to-surface and anti-shipping roles. 

The Mirage 50 was intended as an 
affordable solution for countries wanting 
Mach 2 performance and versatility, the 
aircraft being suited for fighter, strike and 
reconnaissance roles. However, by this time 
the competition from other aircraft had 
improved significantly, resulting in only 24 
aircraft being produced. The Mirage 50 was 
purchased by Chile in 1982 and Venezuela in 
1989, the latter donating its aircraft to Ecuador 
in 2009. 


THE MILAN 


In 1967, the Swiss Air Force had expressed an 
interest in increasing the manoeuvrability of 
its Mirage III fleet. Dassault began work in 
association with the Swiss manufacturer 
Fabrique Fédérale d’Avions (FAA) at Emmen 
on an upgrade named Milan or Kite. This 
featured a pair of retractable canard foreplanes 
on either side of the nose cone, referred to as 
‘moustaches’, the first aircraft later being 
unofficially named Asterix after the 


One of the Mirage 50 prototypes showing the 
impressive increase in payload bestowed by 
the Atar 9K-50 engine. Alvaro Romero 


The Milan S 01 in flight, showing 
| the retractable canards. Dassault 


impressively moustachioed cartoon character. 
Wind tunnel testing revealed that the canards 
would reduce the take off distance, decrease 
the turning radius, give better control 
response and lower the approach speed by 20 
knots (37kph). They would also allow for 
increased payloads to be carried. 

Mirage 5J No. 2 was fitted with fixed 
canards that could be moved in increments of 
10°, making its first flight at Melun-Villaroche 
on September 27, 1968, in the hands of Jean- 
Marie Saget. Mirage IIIR No. 344 was 
redesignated Milan 01 and was the first to be 
fitted with the fully retractable canards, 
making its first flight on May 24, 1969. The 
final aircraft, Mirage IIIR No. 589, had the 
retractable foreplanes and a more powerful 
Atar 9K-50 engine and an improved avionics 
and weapons system, including a laser 
designator in the nose. Known as the Milan S 
01, the aircraft first flew on May 20, 1970, with 
Guy Mitaux-Maurouard in command. 

This aircraft took part in the Swiss tactical 
support aircraft competition, being compared 
with the Ling Temco Vought A-7G Corsair II. 
Although the Milan proved the usefulness of 
an integrated weapons system, inertial 
computer and head up display, the Swiss 
chose to extend the service life of their 
Hawker Hunters and eventually purchased 
the Northrop F-5 Freedom Fighter. 

Despite the handling improvements offered 
by the canards, they also caused two significant 
problems, partly blocking the pilot’s forward 
view and causing turbulent airflow into the 
engine intakes. The project was shelved in 
1972, the Israeli system of intake mounted 
canards proving superior by offering similar 
benefits without the drawbacks. 


The prototype Mirage 
IIING on a display 
flight in 1983. Dassault 


UNBUILT MIRAGE CONCEPTS 


The Mirage IIIK was a version offered 

to the Royal Air Force as a replacement 
for the Hawker Hunter, powered by a 
Rolls-Royce RB.146 Avon or RB.168 Spey. 
This was rejected in favour of the 
Hawker Harrier. 

The Mirage IIIM was a carrier-based 
variant, with both catapult spools and 
an arrestor hook. It was intended for 
operation with the French Aéronavale, 
but was rejected on several counts, not 
least its high approach speed. 

The Mirage IIIW was a simplified 
lightweight fighter version, proposed for 
a US competition, with Dassault 
partnered with Boeing. The aircraft would 
have been produced by Boeing, but it 
lost to the Northrop F-5 Freedom Fighter. 


THE MIRAGE III NOUVELLE 
GENERATION (NG) 


In April 1981, Dassault had completed a series 
of design studies to produce a replacement for 
the Mirage III, 5 and 50. Like the Mirage 50, 
the new aircraft was powered by the Atar 9K- 
50 engine, the prototype being developed 
from the prototype Mirage 50 01. The IIING 
had canard foreplanes, the size of which were 
tailored to the intended role of the aircraft 
with each individual customer. The wing was 
also modified with leading edge root 
extensions, which when combined with the 
canards improved the manoeuvrability of the 
aircraft and reduced the turning circle. 
Initially designated as the Mirage 50K, the 
aircraft first flew on May 27, 1981, at Istres in 
the hands of Patrick Experton. 

Once the initial flight tests were completed 
to prove the aerodynamic viability of the 
aircraft, a complete fly by wire system was 
installed, based on that developed for the 
Mirage 2000 and 4000. This system also 
improved the manoeuvrability still further, and 
offered better low speed handling. The avionics 


were also completely updated, an advanced 
navigation and attack system, new multimode 
radar and a laser rangefinder system were all 
fitted, making the Mirage IIING an impressive 
combat aircraft. The first fully equipped flight 
took place on December 21, 1982, again in the 
hands of Patrick Experton, and the aircraft was 
displayed at the 1983 Paris Air Show. 

Although the Mirage IIING failed to find 
any customers, the technologies developed 
for it went into a number of Mirage upgrades, 
including those EX variants developed for 
Brazil and Venezuela in 1988 and 1989. These 
featured the canard foreplanes, in flight 
refuelling probes, longer noses and advanced 
avionics all derived from the Mirage IHING 
programme. The first Mirage IEX prototype 
was flown by Jean Pus for the first time on 
April 8, 1988. Despite this success, the writing 
was on the wall. The day of the Mirage III and 
5 based airframes had passed, the Mirage 
IIING being the last new model to be 
produced. The future belonged to the next 
generation of fighters, such as the Mirage 
2000. Words: Tim Callaway 
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So many 
variants! 


A much modified breed explained 


The nomenclature behind the many, many models of Mirage, Nesher, Kfir and Cheetah are to the 
most part easy to understand, its just that there are so many of them. The following is a complete list 
of the models of all of these aircraft, and their interactions. 


he basic models of the Mirage III 
and 5 are relatively 
straightforward and a single letter 
or at the most two covered all the 
aircraft operated by the Armée de 
l'Air. However, when the aircraft started being 
sold abroad, the picture changed, as many 
customers wanted their own combination of 
equipment on board their aircraft, resulting in 
each modification getting a different model 
designation. When these aircraft were sold on, 
refurbished or modified by other companies, 
then the picture gets really complex. What I 
hope to have achieved here is to list the 
various models of Mirage, Cheetah and Kfir, 


firstly the manufacturers and the French 
variants, then in alphabetical order by country 
to at least make the information clear. 


DASSAULT 

M.D.550 Mystere-Delta: One single seat delta 
wing interceptor-fighter prototype, powered by 
two M.D.30 turbojets, first flew in June 1955. 
Mirage I: The redesigned first prototype, 
powered by two reheated M.D.30R turbojet 
engines and a SEPR 66 auxiliary rocket motor, 
first flew in May 1956. 

Mirage II: A larger version of the Mirage I, 
powered by two Turbomeca Gabizo turbojet 
engines, not completed. 


Mirage III-001: One prototype, initially 
powered by an Atar 101G1 turbojet engine, 
later refitted with an Atar 101G-2 and aSEPR 
66 auxiliary rocket motor, first flown in 
November 1956. 

Mirage IIIA: Ten redesigned pre-production 
aircraft, with a lengthened, area ruled fuselage, 
powered by an Atar 9B turbojet engine with 
afterburner and a SEPR 84 auxiliary rocket 
motor. Mirage IIIA 01 first flew in May 1958. 
Mirage IIIB-1: Five trials aircraft of the two 
seat trainer, the first flying in October 1959. 
Mirage IIIC-2: Conversion of one French 
Mirage IIIE to take the Atar 09K-6 engine, 
later re-converted to Mirage IIE standard. 


These aircraft began life as Nesher A and 
Bs of the Israeli Air Force, before being sold 
to the Argentinean Air Force as Dagger A 
and Bs.They have since been upgraded to 
a new standard as seen here, known as gi 
the Finger. They belong to the 2nd Fighter- $ : 
Bomber Squadron. Juan Carlos Cicalesi § 


Mirage IIID: Two seat trainer version of the 
Mirage IIE with the Atar 09-C engine and 
distinctive strakes under the nose. Almost 
identical aircraft to these were designated 
Mirage IIIBE and 5D depending on customer 
as listed below. 

Mirage IIIT: One aircraft converted into an 
engine testbed and fitted with a SNECMA TF- 
106 turbofan engine. 

Mirage IIIX: Proposed version, announced in 
1982, fitted with updated avionics and fly-by- 
wire controls, powered by an Atar 9K-50 
turbojet engine. Later designated the Mirage 
3NG. 

Mirage 5: Single-seat radarless ground-attack 
fighter aircraft sometimes initially known as 
the Mirage M5. 

Mirage 5R: Single-seat reconnaissance 
aircraft. 

Mirage 5D: Two-seat training version. 
Mirage 50: Single seat multirole fighter- 
bomber, ground attack aircraft, powered by 
more powerful Atar 9K-50 engine. Available 
with or without radar. 


FRANCE 


Mirage IIIB: Two seat tandem trainer aircraft 
fitted with a one piece canopy. No radar, 
cannons or rocket motor. The first was flown 
on October 20, 1959, followed by 26 
production IIIBs based on the IIC for the 
French Air Force and one for Centre d’Essais 
en Vol (CEV) test centre. 

Mirage IITB-2(RV): Ten inflight refuelling 
training aircraft for the Mirage IV force, fitted 
with dummy refuelling probe in nose. 

Mirage IIIBE: 20 two seat training aircraft 
based on the Mirage IIE for the French Air 
Force, similar to the Mirage IID. 

Mirage IIIC: Single seat all-weather 
interceptor-fighter aircraft, equipped with a 
Cyrano 1bis radar and powered by an Atar 
9B-3 turbojet engine and an auxiliary SEPR 
841 rocket motor. 95 were built for the 
French Air Force. 

Mirage IIIE: Single seat tactical strike and 
fighter-bomber aircraft, with an 11%4in (30cm) 
fuselage plug to accommodate an additional 
avionics bay behind the cockpit. Fitted with a 
Cyrano II radar with additional air-to-ground 
modes, improved navigation equipment, 
including TACAN and a Doppler radar in 
undernose bulge. Powered by an Atar 09C-3 
turbojet engine, 183 were built for the French 
Air Force. 

Mirage IIIR: Single seat all-weather 
reconnaissance aircraft, with radar replaced by 


— 


A Mirage IIIR of the French Air Force with the radar replaced by camera nose carrying up to 


five cameras. Luigino Caliaro 


camera nose carrying up to five cameras. Based 
on the Mirage IIE airframe with simpler 
avionics and retaining the cannon armament of 
fighters. Two prototypes and 50 production 
aircraft were built for the French Air Force. 
Mirage IIIRD: Twenty single seat all-weather 
reconnaissance aircraft were built for the 
French Air Force, equipped with improved 
avionics, including the undernose Doppler 
radar of the Mirage IIE. The aircraft could 
carry an infrared linescan Doppler navigation 
radar or side looking airborne radar (SLAR) in 
a pod. 

Mirage 5F: Fifty single seat ground attack 
fighter aircraft were built for the Israeli Air 
Force as Mirage 5Js then embargoed. These 
were transferred to the French Air Force and 
redesignated Mirage 5Fs. Eight aircraft were 
converted to Mirage 50Cs for Chile, with 
eight new-build Mirage 5Fs built as 
replacements. 


ABU DHABI 

Mirage 5AD: Twelve export versions of 
Mirage 5 for Abu Dhabi, UAE, ordered in 1972. 
Mirage 5DAD: Three two seat trainers for 
Abu Dhabi, UAE, two ordered in 1974 and a 
third in 1976. 

Mirage 5EAD: Fourteen single seat radar 
equipped fighter-bomber aircraft for Abu 
Dhabi, UAE ordered in 1977. 

Mirage 5RAD: Three export Mirage 5Rs for 
Abu Dhabi, UAE, ordered in 1976. 


ARGENTINA 

Mirage IIIBJ: Three ex-Israeli Air Force two 
seat trainers refurbished in Israel from aircraft 
it had in storage and delivered to Argentina in 
December 18, 1982. 


A Mirage IIIEBR-2 of the Brazilian Air Force, an upgraded aircraft 


with canard foreplanes delivered to Brazil in 1988. Keith Draycott 


Mirage IIICJ: Nineteen ex-Israeli Air Force 
single seat radar equipped interceptors 
refurbished and supplied to Argentina in 
December 1982. 

Mirage IIIDA: Two seat trainer built for the 
Argentine Air Force. Two supplied in 1973 
and a further two refurbished ex-French Air 
Force Mirage IIIBEs were delivered in 1982. 
Mirage IIIEA: Seventeen Mirage IIIEs for 
the Argentine Air Force. 

Mirage 5P Mara: Ten upgraded Mirage 5Ps 
from aircraft built for Peru transferred to 
Argentina. 

Dagger A: Thirty-five ex-Israeli Air Force 
single seat Neshers, the equivalent of the 
Mirage 5J but powered by the GE J79 engine 
were supplied in 1978. 

Dagger B: Four ex-Israeli Air Force two seat 
Neshers, the equivalent of the Mirage 5DJ but 
powered by the GE J79 engine were supplied 
in 1978. 

Finger: Eleven Dagger As and three Dagger 
Bs upgraded by IAI to Kfir C2 standard and 
beyond. 


AUSTRALIA 


Mirage ID: Sixteen two seat training 
aircraft built under licence in Australia for the 
RAAF Ten were ordered in 1960, with six 
more in 1970. 

Mirage IIO: Single seat all-weather fighter- 
bomber aircraft for the Royal Australian Air 
Force. A single prototype powered by a Rolls- 
Royce Avon Mk.67 turbojet, but the order was 
placed for 30 Mirage IIE based aircraft 
powered by the Atar engine in March 1961. 
This was increased to 100 aircraft, of which 98 
were built under licence in 
Australia. The first 49 > 
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were Mirage IIO (F) interceptors which were 
followed by 51 Mirage IIO (A) fighter 
bombers, with the remaining aircraft brought 
up to a common standard later. 


BELGIUM 
Mirage 5BA: A single seat version of the 
Mirage 5 for Belgium but fitted with US 
avionics. Sixty-three were built, 62 of them in 
Belgium under license by SABCA with the 
first aircraft flying in France in March 1970. 
Mirage 5BD: The two seat trainer version of 
the 5BA for Belgium. Sixteen were built, 15 in 
Belgium by SABCA. 

Mirage 5BR: Twenty-seven of the 
reconnaissance version 

of the 5BA were 

built for Belgium, ee. 

23 of them by 
SABCA, with the 
first aircraft flying 
in October 1970. 


BRAZIL 
Mirage ITIBBR: Identical 

to the DBR, but the designation 
given to two ex-French Air Force Mirage 
IIIBEs delivered 1984 to make up for losses in 
accidents. 

Mirage IIIDBR: Two seat trainer for the 
Brazilian Air Force, designated F-103D. Four 
newly-built aircraft delivered from 1972. 
Mirage ITIDBR-2: Refurbished and updated 
two seat aircraft for the Brazilian Air Force, 
with more modern avionics and canard 
foreplanes. Two ex-French Air Force aircraft 
were sold to Brazil in 1988, with the two DBRs 
and BBRs upgraded to same standard. 
Mirage IITTEBR: The Mirage IIE version for 
the Brazilian Air Force, designated F-103E. 
Twelve were built and delivered from 1972 
onwards, four more in 1978. 

Mirage IIIEBR-2: Was a refurbished and 
updated aircraft for the Brazilian Air Force, 
with canard foreplanes. Four ex-French Air 
Force aircraft were sold to Brazil in 1988, with 
the surviving Mirage IIIEBRs upgraded to 
same standard. 


A Mirage IIIDBR-2 of the Brazilian Air 
Force, these aircraft were refurbished 
and updated in 1988 with more 
modern avionics and canard 
foreplanes. Luigino Caliaro 
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A Mirage IIIB2 two seat trainer 
of CIFAS 328 of the French Air 
Force. Luigino Caliaro 


CHILE 

Cheetah-E: Five ex-South African Air Force 
aircraft purchased in 2003 as a source of 
spares for the similar Pantera aircraft. 

Mirage 5BR: Four unmodified ex-Belgian Air 
Force single seat reconnaissance aircraft 
ordered in 1994. 

Mirage 50C: Six new build single seat radar 
equipped Mirage 50s for Chile, delivered in 
1982. 

Mirage 5MA Elkan: Fifteen ex-Belgian Air 
Force single seat Mirage 5BA aircraft 
upgraded through the MirSIP programme and 
sold to Chile in 1994, retired in 2007. 

Mirage 5MD Elkan: Five ex-Belgian Air 
Force two seat trainers upgraded from Mirage 
5BD aircraft under the MirSIP programme 
and sold to Chile in 1994, retired in 2007. 
Mirage 50CN Pantera: Thirteen Mirage 
50C and 50FC single seat aircraft and two 
Mirage 50DC two seat trainers were upgraded 


by ENAER with help from the Israeli company 
IAI for Chile with canards, revised, 
Kfir style nose and new avionics with 
deliveries beginning in 1988. 
Mirage 50DC: Three of the two seat training 
version of the Mirage were delivered to Chile 
in 1982, two of these being powered by the 
Atar 9C-3 engine. 
Mirage 50FC: Eight Mirage 5F single seat 
ground attack aircraft originally built for the 
Israeli Air Force before being embargoed and 
sent to the French Air Force. Re-engined with 
the Atar 09K-50 engine and sold to Chile in 
1980. 


COLOMBIA 

Mirage 5COA: Fourteen export versions of 
the Mirage 5 for Colombia ordered in 1970. 
Mirage 5COAM: Remaining original Mirage 
5COAs upgraded to Kfir C7 standard by IAI 
with new engines, canards and avionics. 
Retired in 2008. 

Mirage 5COD: A pair of two seat trainers 
ordered in 1970. 

Mirage 5CODM: The original pair of two 
seat trainers upgraded with new engines, 
canards and new avionics to Kfir C7 standard. 
Retired in 2010. 

Mirage 5COR: Two export versions of the 
Mirage 5R ordered for Colombia in 1970. 
Kfir C2: Twelve single seaters delivered in 
1989 and later upgraded to C7 standard. 

Kfir TC2: One two seat trainer delivered in 
1989 and later upgraded to TC7 standard. 
Kfir C7: Eleven single seat aircraft ordered in 
2008. Upgraded to C10/C12 standard along 
with remaining C2s. 

Kfir TC7: Three two seat trainers ordered in 
2008 and upgraded to TC10 standard along 
with remaining TC2s. 

Total of 20 Kfir C10/C12 and TC10 still in 
service. 


ECUADOR 

Cheetah C: Ten single seat ex-South African 
Air Force aircraft purchased in 2010. Developed 
in South Africa from its Mirage III fleet. 
Cheetah D: A pair of two seat ex-South 
African Air Force aircraft purchased in 2010. 
Kfir C2: Ten aircraft purchased from IAI in 
1982, followed by two more in 1997. 

Kfir TC2: A pair of two seaters purchased in 
the early 1990s. 

Kfir CE: Eight of the remaining 12 Kfir C2s 
were upgraded to Kfir C10 standard, known 
as the CE in Ecuador. 


Mirage 50DV: Three ex-Venzuelan two seat 
trainers delivered in 2009. 

Mirage 50EV: Three ex-Venzuelan single 
seaters delivered in 2009. Four additional 
airframes were acquired as a source of spares. 


EGYPT 


Mirage 5D: Twenty ground attack single 
seaters loaned to the Egyptian Air Force by 
Libya in 1973 for participation in the Yom 
Kippur War. The surviving aircraft were 
returned to Libya in 1974 as co-operation 
between the two countries ceased. 

Mirage 5DD: A pair of two seat trainers 
loaned to the Egyptian Air Force by Libya in 
1973 and returned in 1974 as Egypt’s own 
aircraft began to arrive. 

Mirage 5DE: Twenty radar equipped 
interceptors similar to the Mirage IIE loaned 
to the Egyptian Air Force by Libya in 1973, 
the survivors being returned to Libya in 1974. 
Mirage 5E2: Sixteen of the upgraded 
radarless attack version of the Mirage 5 
delivered in the late 1970s of which 12 remain 
in service. 

Mirage 5M: Three ex-Zaire Air Force single 
seat ground attack aircraft were purchased in 
the late 1990s. 

Mirage 5SDD: Six two seat trainers were 
painted in Saudi Arabian colours but delivered 
to Egypt in 1972 and remain in service. 
Mirage 5SDE: Single seat radar equipped 
fighter-bomber version for Egypt, the 
equivalent of the Mirage IIIE. Thirty-two were 
ordered in 1972 in Saudi Arabian colours but 
delivered to Egypt, followed by 22 more. 
Thirty-six of these aircraft are still in service. 
Mirage 5SDR: Six of the export version of 
the Mirage 5R were painted in Saudi Arabian 
colours but delivered to Egypt in the late 
1970s. All six remain in service. 


GABON 

Mirage 5G: Three export versions of the 
Mirage 5 delivered in 1978. 

Mirage 5G-2: Two of the original Mirage 
5Gs were upgraded in 1984, as were four ex- 
Zaire Air Force Mirage 5Ms which had not 
been delivered to that country but were 
upgraded to the 5G-2 standard and sent to 
Gabon instead. 

Mirage 5DG: Two seat trainer version of 
which four were built, two delivered 1978 and 
two more in 1984. 


ISRAEL 

Mirage IIIBJ: Five Mirage IIIBs ordered for 
the Israeli Air Force and delivered between 
1961 and 1964. Three were sold to Argentina 
in 1982. 

Mirage IICJ: Mirage IIIC for the Israeli Air 
Force, fitted with simpler electronics and with 
provision for the booster rocket removed. 
Seventy-two were delivered between 1961 and 
1964 and 19 were sold to Argentina in 1982. 
Mirage IIIRJ: Two single seat reconnaissance 
aircraft were converted for the Israeli Air 
Force from a pair of Mirage IIICZs. 

Nesher A: Fifty single seat equivalents to the 
Mirage 5F completed by IAI between 1971 
and 1974. Thirty-five of these aircraft were 
sold to Argentina in 1978 as the Dagger A. 
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Thirteen of the Chilean Air Force single seat Mirage 50FC and Cs were upgraded to 
become Mirage 50CNs, the aircraft now all being known as the ENAER Pantera. Luis Calvo 


Eight of the remaining 12 Kfir C2s were upgraded to Kfir C10 standard, known as the Kfir CE 
in the Ecuadorian Air Force. Juan Carlos Cicalesi 
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One of 12 Mirage 5PA3s fitted with an Agate radar for compatibility with Exocet anti-ship 
missile, were originally ordered for the Pakistan Air Force and delivered in 1982 but 
transferred to the Pakistan Navy in 1995. Dassault 


Nesher B: Sometimes referred to as the 
Nesher T. Ten two seat equivalents of the 
Mirage 5D completed by IAI between 1971 
and 1974. Four of these aircraft were sold to 
Argentina in 1978 as the Dagger B. 

Kfir: Three test aircraft followed by the first 
production aircraft delivered in 1975. 
Essentially a Mirage 5F re-engined with a GE 
J79 turbojet. Early airframes were later 
designated Kfir C1. 

Kfir C2: Aerodynamically modified Kfir with 
canard foreplanes and saw-tooth wing leading 
edge. Deliveries began in 1976. Three aircraft 
fitted with an interchangeable reconnaissance 
nose were sometimes referred to as Kfir 
RC2s. 

Kfir TC2: Twelve two seat trainer versions of 
the Kfir C2 were built after the first flight in 
1980. 


Kfir C7: Only 30 C2s were upgraded to the 
C7 standard as the F-15C had entered service. 
The first C7 was delivered to the Israeli Air 
Force in 1983 and featured a more powerful 
J79 engine variant and vastly upgraded 
avionics. 

Note: Altogether it is estimated that around 
212 Kfirs were built for Israel and export, 
since the airframes were refurbished regularly 
exact figures are difficult to calculate. 


LEBANON 

Mirage IIIBL: Two Mirage IIIBE two seat 
trainers were delivered for the Lebanese Air 
Force in 1967 and sold to Pakistan in 2000. 
Mirage IIEL: Ten Mirage IIIEs without the 
Doppler radar were delivered to the Lebanese 
Air Force between 1967 and 1969 then sold to 
Pakistan in 2000. > 
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A close up of the nose of an Atlas Cheetah C of the South African Air Force in a striking special 
scheme showing the canard foreplanes, modified radar nose and fixed in-flight refuelling 


probe fitted to these aircraft. Luigino Caliaro 


LIBYA 

Mirage 5D: Fifty-three of this single seat 
ground attack version of the Mirage 5 were 
ordered by Libya in 1970. Several were loaned 
to Egypt between 1973 and 1974. 

Mirage 5DE: The equivalent of the Mirage 
IIE, 32 of this single seat radar equipped 
fighter-bomber were ordered for Libya in 
1970. Several were loaned to Egypt between 
1973 and 1974. 

Mirage 5DD: Fifteen two seat trainers were 
ordered for Libya in 1970. 

Mirage 5DR: Ten reconnaissance versions of 
the Mirage 5R were ordered for Libya in 1970. 
Note: In 2004 Pakistan purchased 50 of these 
airframes with 150 spare engines. The aircraft 
had very low hours and the engines were 
brand new. 


PAKISTAN 

Mirage IIIDP: Three two seat trainers were 
ordered for the Pakistan Air Force in 1969, 
followed by two more in 1970. 

Mirage IIEP: Eighteen of this export 
version of the Mirage IIE were ordered in 
1967 for the Pakistan Air Force. 

Mirage III(O): Twelve of 50 ex-Australian Air 
Force aircraft purchased in 1991 entered 
service with the Pakistan Air Force 
unmodified. 


a 
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Mirage IIIRP: Three of the export version of 
the Mirage IIIR reconnaissance aircraft were 
ordered for the Pakistan Air Force in 1969, 
followed by 10 more in 1975. 

Mirage 5DPA2: Two of the two seat trainer 
version of the Mirage 5D were ordered for 
Pakistan in 1979. 

Mirage 5PA: In 1970, 28 of the single seat 
radarless ground attack version of the Mirage 
5 were ordered for the Pakistan Air Force. 
Mirage 5PA2: Twenty-eight new build radar 
equipped aircraft were ordered for Pakistan in 
1979, fitted with the Cyrano IV radar. 

Mirage 5PA3: Twelve new build radar 
equipped anti-shipping aircraft, fitted with an 
Agave radar for compatibility with Exocet anti- 
ship missile, were originally ordered for the 
Pakistan Air Force and delivered in 1982 but 
transferred to the Pakistan Navy in 1995. 
Mirage ROSE I: Thirty-three of 50 ex- 
Australian Air Force aircraft purchased in 
1991 were upgraded with a new FIAR Grifo 
M3 radar, avionics and a glass cockpit in the 
early 1990s as part of the Refit Of Strike 
Element programme. Twenty-two ex-Spanish 
Air Force Mirage IIIEEs and two Mirage 
IIIDEs were purchased in the mid-1990s and 
used for spares in this programme. 

Mirage ROSE II: Twenty of 40 ex-French Air 
Force Mirage 5Fs and Mirage 5DFs 


purchased in 1996 were upgraded to a new 
night attack standard with new avionics and 
an NVG compatible cockpit. 

Mirage ROSE III: In 2004, 14 of 33 ex- 
French Air Force Mirage 5Fs were given an 
improved night attack capability with the 
addition of an FLIR and improved navigation 
and attack suite, entering service in 2007. 
Note: Both the nine ex-Lebanese aircraft 
purchased in 2000 and the 50 ex-Libyan 
aircraft and 150 spare engines purchased in 
2004 went to support these programmes. 
Pakistan has over 150 Mirage III and 5 
airframes in service at this time. 


PERU 


Mirage 5DP: A pair of two seat trainers were 
purchased by Peru in 1968, followed by one 
more in 1976. 

Mirage 5DP3: Two new updated two seat 
trainers with the Cyrano IV radar were 
ordered for Peru in 1980, a deal which 
included upgrading the remaining two Mirage 
5DPs. 

Mirage 5P: Fourteen export versions of the 
Mirage 5 were purchased by Peru in 1968, 
followed by eight more in 1974. 

Mirage 5P3: Ten upgraded Cyrano IV radar 
equipped interceptors were ordered by Peru 
in 1980. 

Mirage 5P4: Two upgraded surface attack 
aircraft fitted with the Agave radar were 
ordered in 1980. Several of the existing fleet 
were upgraded to P3 and P4 standard, 10 
being sold to Argentina in June 1982. The 
seven surviving ex-Peruvian aircraft have 
been upgraded to become the Mirage Mara. 


SOUTH AFRICA 

Cheetah C: Thirty-eight existing single seat 
airframes of uncertain origin, probably ex- 
French Air Force, were upgraded by Atlas, 
now Denel, in a similar manner to the Israeli 
Kfir with canard foreplanes, modified wing, 
Atar 9K-50C-11 engines, new radar and 
avionics. The first was delivered in 1993 and 
10 were sold to Ecuador in 2009. 

Cheetah D: Sixteen two seat South African 
Air Force trainers were upgraded to the same 


a VO: irage IIID wo k 
trainers of the Swiss Air 
ch were delivered . 


1 1983. Luigino Ĉaliaro 
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A rare Mirage IIIEL, one of 10 delivered to the Lebanese Air Force 
between 1967 and 1969 then sold to Pakistan in 2000. Dassault 


standard as the Cheetah C, the first delivered 
in 1986. Two sold to Ecuador in 2009. 
Cheetah E: An interim development of 16 of 
the South African Air Force Mirage IEZ 
airframes with simpler avionics and radar and 
the Atar 9C-3 engine. In service from 1987 to 
1992, replaced by the Cheetah C and five 
aircraft were sold to Chile in 2003 for spares 
for its similar Pantera aircraft. 

Cheetah R: A single Mirage ITIR2Z (No. 855) 
was upgraded to a similar standard as the 
Cheetah C but with no cannon or refuelling 
probe as a reconnaissance aircraft. It was not 
adopted and used as a trials and test aircraft. 
Mirage IIIBZ: Three of these Mirage IIIB 
two seat trainers were delivered to the South 
African Air Force in 1964. 

Mirage ITICZ: Sixteen export versions of the 
Mirage IIIC for the South African Air Force 
were supplied between December 1962 and 
March 1964. 

Mirage IIIDZ: The second batch of two seat 
trainers for the South African Air Force with 
three delivered 1969. 

Mirage IIID2Z: Eleven upgraded two seat 
trainers for the South African Air Force, fitted 
with the more powerful Atar 9K-50 turbojet 
engine and delivered in 1974. 

Mirage ITIEZ: Seventeen export Mirage 
IIIEs for the South African Air Force were 
delivered by 1972. 

Mirage IIIRZ: Four export versions of the 
Mirage IIIR reconnaissance aircraft were 
delivered in 1967. 

Mirage IIIR2Z: Four export versions of the 
Mirage IIIR reconnaissance aircraft, fitted 
with the more powerful Atar 9K-50 turbojet 
engine and delivered in 1974. 


SPAIN 


Mirage ITIDE: Six two seat trainers were 
built for Spanish Air Force with local 
designation CE.11, the first delivered in 1970. 
Two were sold to Pakistan in 1995. 

Mirage ITIEE: Twenty-four export versions 
of the Mirage IIE were built for the Spanish 
Air Force, locally designated C.11 and 
deliveries began in 1970. Twenty-two were 
sold to Pakistan in 1995. 


SWITZERLAND 

Mirage IIIBS: Four Mirage IIIB two seat 
trainers were built for the Swiss Air Force, 
two in 1963, one in 1970 and one in 1973. 
Retired in 2003. 

Mirage IIICS: One Mirage IIC was supplied 


to the Swiss Air Force in 1962 for evaluation 
and trials. 

Mirage ITIDS: A pair of two seat trainers for 
the Swiss Air Force were delivered in 1983. 
Retired in 2003. 

Mirage IIIRS: Eighteen of the export version 
of the Mirage IIIR reconnaissance aircraft 
were built for the Swiss Air Force, one in 
France delivered in 1967, the other 17 under 
licence in Switzerland delivered between 1968 
and 1969. Retired in 2003. 

Mirage IIIS: Thirty-six single seat all-weather 
interceptors were built under licence for the 
Swiss Air Force, fitted with US radar for the 
AIM-4 Falcon missile with strengthened 
wings and undercarriages. Upgraded with 
canard foreplanes and new avionics in the 
early 1990s and retired in 1999. 


VENEZUELA 

Mirage ITIEV: Seven export Mirage IHE 
interceptors with no Doppler radar were built 
for the Venezuelan Air Force and delivered in 
1973. One additional aircraft delivered in 1977. 
Mirage 5DV: Trio of two seat trainers for the 
Venezuelan Air Force, delivered in 1973. 
Mirage 5V: Six single seat ground attack 
Mirage 5s built for Venezuela and delivered 
in 1973. 


One of six Mirage SOEVS ordered 


A Mirage IIIRS of the Swiss Air Force in a special paint scheme to 
commemorate the disbanding of the Dubendorf based 
reconnaissance wing in 2003. Luigino Caliaro 


Mirage 50DV: One new two seat trainer with 
the Atar 9K-50 engine, canards and new 
avionics was ordered in 1989, with two of the 
existing Mirage 5DVs upgraded to the same 
standard. All three were donated to Ecuador 
in 2009. 

Mirage 50EV: Six new upgraded Mirage 5V 
ground attack aircraft with the Atar 9K-50 
engine, canards, radar and updated avionics 
were ordered in 1989, three of which were 
upgraded Mirage 5Ms intended for Zaire but 
not delivered. Six of the existing fleet of 
Mirage IIIEvs and 5Vs were also upgraded to 
the same standard. Three of these were 
donated to Ecuador in 2009, along with four 
non-airworthy aircraft for spares. 


ZAIRE (DEMOCRATIC REPUBLIC 
OFTHE CONGO) 


Mirage 5M: Fourteen of the export version 
of the Mirage 5 were built for Zaire but only 
eight were delivered due to a funding 
shortage. Three of the additional aircraft were 
sold to Egypt in the late 1990s and three more 
were upgraded to Mirage 50EV standard for 
Venezuela. 
Mirage 5DM: Trio of two seat trainers built 
for Zaire, all of which were delivered after 
being ordered in 1975. Words: Tim Callaway 
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| Two of the original comic book covers, when 
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the series featured only Michel Tanguy. Daguard | 
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he comic book series that brought 
the Mirage to the attention of the 
French public began in 1959 asa 
comic strip in the French 
magazine Pilote, a showcase of 
French comic talent that included René 
Goscinny and Albert Uderzo, the creators of 
Asterix the Gaul. It was while working on this 
magazine that Jean-Michel Charlier began a 
series about a fighter pilot called Michel 
Tanguy. This was in addition to the Buck 
Danny series he already penned for competitor 
magazine Spirou, which was about a pilot and 
which was proving very popular. After only 
two volumes, the handsome and dashing 
Michel Tanguy acquired an eccentric and 
awkward yet courageous sidekick, Ernest 
Laverdure. The first series saw our heroes 
qualify on Magisters and T-33s and move on to 
the Dassault Mystère IV and Super Mystère, 
before qualifying as pilots in the famous 
Escadrille des Cigognes on the Mirage III. 
Their adventures took them all around the 
world, and their piloting skills always saved 
the day. The original series had one thing 
going for it outside of the adventure, the 
aircraft and the flying, it was genuinely funny, 
the Laverdure character adding much needed 
comic relief to the seriousness of Tanguy. The 
byplay between the characters produced 
some of French aviation’s slang that is still in 
use today. Laverdure and Tanguy became 
national icons among an entire generation of 
French readers, and of course, where would 
the heroes be without their trusty and nigh on 
invincible Mirage IIIs. Jean-Michel Charlier 
cooperated with a variety of artists to produce 


Later in the series and Ernest Laverdure has been introduced 
as the often comic sidekick, note how much the characters 
now look like the actors in the television series. Daguard 
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25 volumes of Tanguy and Laverdure between 
1961 and 1988. The series began again in 2002 
after the death of Jean-Michel Charlier, 
written by Jean-Claude Laidin. The first of the 
new volumes has artwork by Yvan Fernandez, 
the second by Renaud Garreta. 

Given the success of the comic books, and 
the photogenic nature of the subject, it was 
almost inevitable that the books would attract 
the interest of television and film companies. In 
1967, the French television company Office de 
Radiodiffusion Télévision Française (ORTF) 
produced three colour seasons of a series 
called Les Chevaliers du Ciel (Knights of the 
Sky). This starred Jacques Santi as Michel 
Tanguy and Christian Marin as Ernest 
Laverdure, both being inspired pieces of 
casting as many people imagined the 
characters in the comic books exactly as they 
were on screen. Interestingly, in the comic 
books published after 1967 the characters were 
re-drawn to look exactly like their television 
counterparts. One of the features of the series 
was an enormous amount of air-to-air and 
ground-to-air footage. The sight of Mirages 
slicing through the sky on a weekly basis 
inspired a whole generation of would be fighter 
pilots, and promoted the sleek and powerful 
aircraft in the best possible light. The entire 
series has been released on video and then 
DVD, but copies are at a premium and fetch a 
high price. The theme tune also became a hit 
single for Johnny Hallyday in France. 

Interest in the comic books 
was international, the entire 
series being translated into a 
number of languages. So it was 
with Les Chevaliers du Ciel, 
which was dubbed into English 
and retitled ‘The Aeronauts’. It 
was shown as a children’s 
television in the UK in the early 
1970s with the English version of 
the theme tune being released as 
a single by Rick Jones. I must admit, I never 
missed an episode, it was advanced stuff for a 
12-year-old — aircraft got blown up and shot 
down! This was a complete culture shock for 
someone raised on the rather anodyne efforts 
of British television. The only programmes 
even remotely comparable were the great 


Gerry Anderson series such as Thunderbirds. 
The aircraft are what sticks in my mind, 
even today, as clear images of combat aircraft 
in action were extremely rare at the time; that, 

and the occasionally ridiculous dubbing! 
However, the interaction between the 
characters was skilfully recreated, with some 
genuine comic moments dispersed among the 
action. What was most clear was the 
impression that the Mirage could achieve just 
about anything, which makes the iconic status 
of the Mirage III in its native France entirely 
understandable. Such was the popularity of 
the series that an annual was released in 1973, 
with comic strips from the original series 
translated into English and photographs and 
articles behind the scenes of the making of 
the television series. This one-off book is now 
acollector’s item, it, and many of the original 
comics, fetch very high prices. 

In 2005, a film was produced in France 
under the same title as the original television 
series, Les Chevaliers du Ciel. This was based 
on the Tanguy et Laverdure comics it is clear, 
but is updated by featuring the Mirage 2000 in 
place of the Mirage III. The names of the 
characters were changed to Marchelli and 
Vallois, played by Benoit Magimel and Clovis 
Cornillac, and the story centres around the 

theft of a Mirage 2000 from the 
Farnborough Air Show. 
Costing nearly 20 million 
Euros, the film was made in 
cooperation with the Armée de 
l'Air and a great deal of the filming 
was air-to-air, as opposed to the 
largely ground-to-air shooting 
seen on films like Top Gun. As a 
result, the flight sequences are 
some of the best on film, the 
Armée de l’Air allowing a reduction in the 
minimum safe separation distance between 
aircraft to just 3ft (1m) for the film. Again, the 
Mirage looks stunning and fits its role well; it 
is most definitely the star of the show. 

The film was released in English with 

the title Sky Fighters and I can say that 


Jacques Santi as Michel Tanguy 
in Les Chevaliers du Ciel. ORTF | 


Christian Marin as Ernest Laverdure 
in Les Chevaliers du Ciel. ORTF 


SAISON 2 
Episodes 8 à 13 


The DVD version of the TV series is 
now a collector's item. TFI Video 


dubbing iechniques have ceriainly improved 
since The Aeronauts. As to the story, well 
it’s not exactly believable, which is a shame as 
the aerial sequences are quite stunning. One 
day someone will make a good film about 
modern aviation, although it hasn’t 
happened yet! I think the best comment 
about the movie as a whole is left to the star, 
Benoit Magimel, who said, “There is no 
shame in saying that it looks like Top Gun 

à la Francaise...” 

For completeness’ sake, it must be 
mentioned that the 1986 film Iron Eagle 
features Israeli Air Force Kfirs as the 
opposing aircraft, but having been 
subjected to this film I would really like to 
leave it at that. 

Whatever opinion you hold of the comics, 
television series and film, there is no doubt 
that the combination of these popular media 
turned the Mirage fighter into a national, 
and in fact an international, icon. W Words: 
Tim Callaway 
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ARGENTINA 


C-712 Dassault Mirage IIICJ 
Museo Nacional de Aeronautica Av. 
Eva Perón 2200, Morón 1808 


AUSTRALIA 

A3-44 Dassault Mirage IIIO 
Australian Aviation Museum, 
Bankstown Airport, Sydney, NSW 
A3-92 Dassault Mirage IlIO RAAF 
Museum RAAF Base Williams Point 
Cook Victoria 3027 

A3-41 Dassault Mirage IIIO RAAF 
Museum Sturt Highway, Forest Hill 
Wagga Wagga 

A3-3 Dassault Mirage IIIO Fighter 
World Aviation Museum Medowie 
Road Williamtown 2318 NSW 
A3-102 Dassault Mirage IIIOD Fighter 
World Aviation Museum Medowie 
Road Williamtown 2318 NSW 


BELGIUM 

BR-10 Dassault Mirage 5BR First 
Wing Historical Centre Base Charles 
Roman 1 Wing B-1320 Beauvechain 
BA-15 Dassault Mirage 5BA 
Koninklijk Leger Museum / Musée 
Royal de l'Armée Jubelpark 3 1000 
Brussel 

BR-04 Dassault Mirage 5BR Musee 
Spitfire Florennes Air Base Base J. 
Offenberg Rue de Rohan Chabot 
5620 Florennes 


BRAZIL 


4913 Mirage IIIE/F-103E Museu 
Aeroespacial Av. Marechal 
Fontenelle, 2000 Sulacap Campo 
dos Afonsos Rio de Janeiro 21740- 
000 RJ 

4908/AN Dassault Mirage IIIDBR/F- 
103D Museu Asas de Um Sonho Rod. 
Eng.Thales de Lorena Peixoto Jr (SP- 
318). Centro Technolégico de TAM, 
13560-970 São Carlos 


CHILE 


722 Dassault Mirage 5BR Museo 
Aeronautico y del Espacio Camino 
a Melipilla N° 5.000 Los Cerrillos - 
Santiago de Chile 

701 Dassault Mirage 5MA Museo 
Aeronautico y del Espacio Camino 
a Melipilla N° 5.000 Los Cerrillos - 
Santiago de Chile 

708 Dassault Mirage 5MA Museo 
Aeronautico y del Espacio Camino 
a Melipilla N° 5.000 Los Cerrillos - 
Santiago de Chile 

503 Dassault Mirage 50CN Museo 
Aeronautico y del Espacio Camino 
a Melipilla N° 5.000 Los Cerrillos - 
Santiago de Chile 

512 Dassault Mirage 50C Museo 
Aeronautico y del Espacio Camino 
a Melipilla N° 5.000 Los Cerrillos - 
Santiago de Chile 

515 Dassault Mirage 50DC Museo 
Aeronautico y del Espacio Camino 
a Melipilla N° 5.000 Los Cerrillos - 
Santiago de Chile 
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Survivors 


Mirages and Kfirs on display 


here are many Mirages in 
museums around the world, 
the majority of course in 
France and the countries which 
operated the aircraft. Some, 
however, have ended up in some surprising 
places as far apart as Norway and China, as 
the type represents a major step forward in 
aviation technology and deserves a place in 
any museum as a result. 

The list of aircraft here is as complete 
as we can make it, but as ever, there may 
be aircraft we have missed or which have 
moved to new owners. There are a huge 
number of preserved examples of 
Mirage III and 5 aircraft, so if you know 


of any, please do let us know and we wih si è 
will publish the details on the Aviation 


The first real Mirage, Dassault Mirage IIIA 01, in the Musée 
de l'Air et de l'Espace at le Bourget. Constance Redgrave § 


Classics website. W Words: Tim Callaway 


CHINA 


119 Dassault Mirage III China 
Aviation Museum Datangshan Mail 
Box No. 5806, Datangshan, Chang 
Ping County, 102211 Beijing 


COLOMBIA 


FAC3027 Dassault Mirage 5COA 
Museo Aeroespacial Colombiano 
Aeropuerto El Dorado Bogota D.C. 


ESTONIA 


R-2112 Dassault Mirage IIIRS 
Estonian Aviation Museum Veskiorg, 
Lange Haaslava vald 62115 
Tartumaa, Estonia 


FRANCE 


21 Dassault Mirage IIIC Musee de 
l'Aviation de Melun Villaroche Siege 
social Mairie Place de l'eglise 
77950 Montereau sur le Jard 
27/3.10-LE Mirage IIIC L'Epopee de 
l'Industrie et de l'Aeronautique Rue 
de l'Industrie 80300 Albert 

449/@L Mirage IIIE L'Epopee de 
l'Industrie et de l'Aeronautique Rue 
de l'Industrie 80300 Albert 
515/3-JN Mirage IIIE L'Epopee de 
l'Industrie et de l'Aeronautique Rue 
de l'Industrie 80300 Albert 
358/128-TG Mirage IIIRD L'Epopee 
de l'Industrie et de I'Aeronautique 
Rue de l'Industrie 80300 Albert 
204/DG Dassault Mirage IIIB 
Conservatoire de l'Air et de l'Espace 
d'Aquitaine Base Aérienne 106 
Avenue de l'Argonne CS 70 037 
33693 Merignac Cedex 


2 Dassault Mirage IlIC 
Conservatoire de l'Air et de 
l'Espace d'Aquitaine Base Aérienne 
106 Avenue de l'Argonne CS 70 037 
33693 Merignac Cedex 

560 Dassault Mirage IIIE 
Conservatoire de l'Air et de 
l'Espace d'Aquitaine Base Aérienne 
106 Avenue de l'Argonne CS 70 037 
33693 Merignac Cedex 

29/13-SO Dassault Mirage 5F 
Conservatoire de l'Air et de l'Espace 
d'Aquitaine Base Aérienne 106 
Avenue de l'Argonne CS 70 037 
33693 Merignac Cedex 

206/2-FM Dassault Mirage IIIB 
CANOPEE Conservatoire d’Aeronefs 
non Operationnels Preserves et 
Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 
7/2-FD Dassault Mirage IIIC 
CANOPEE Conservatoire d'Aeronefs 
non Operationnels Preserves et 
Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 

429 Dassault Mirage IIIE CANOPEE 
Conservatoire d'Aeronefs non 
Operationnels Preserves et 

Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 

513 Dassault Mirage IIIE CANOPEE 
Conservatoire d'Aeronefs non 
Operationnels Preserves et 

Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 


534/3-XB Dassault Mirage IIIE 
CANOPEE Conservatoire d'Aeronefs 
non Operationnels Preserves et 
Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 
303/33-TM Dassault Mirage IIIR 
CANOPEE Conservatoire d'Aeronefs 
non Operationnels Preserves et 
Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 
360/33-TI Dassault Mirage IIIRD 
CANOPEE Conservatoire d’Aeronefs 
non Operationnels Preserves et 
Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 

367 /33-TP Dassault Mirage IIIRD 
CANOPEE Conservatoire d'Aeronefs 
non Operationnels Preserves et 
Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 
15/132/BA Dassault Mirage 5F 
CANOPEE Conservatoire d’Aeronefs 
non Operationnels Preserves et 
Exposes Base Aerienne 
Chateaudun BA 279 route 
d'Orleans 28205 Chateaudun 
586/2-EA Dassault Mirage IIIE 
EALC = Espaces Aero Lyon 

Corbas Aerodrome de Lyon - 
Corbas Rue Nungesser et Coli 
69960 Corbas 

335 Dassault Mirage IIIR EALC - 
Espaces Aero Lyon Corbas 
Aerodrome de Lyon - Corbas Rue 
Nungesser et Coli 69960 Corbas 


| The second Dassault Mirage IIIA, 02, 
is on display at Supaero at Toulouse 


250/DD Dassault Mirage IIIB-RV 
Musée de l'Abri de Hatten Ligne 
Maginot Museum Rue Abri 67690 
Hatten 

09 Dassault Mirage IIIA Musee 
Europeen de l'Aviation de Chasse, 
Chemin Aerodrome, 26200 
Montelimar 

233 Dassault Mirage IIIB Musee 
Europeen de l'Aviation de Chasse, 
Chemin Aerodrome, 26200 
Montelimar 

J-2001 Dassault Mirage IIIBS 
Musee Europeen de l'Aviation de 
Chasse, Chemin Aerodrome, 26200 
Montelimar 

55/10-RN Dassault Mirage IIIC 
Musee Europeen de l'Aviation de 
Chasse, Chemin Aerodrome, 26200 
Montelimar 

418/13-QQ Dassault Mirage IIIE 
Musee Europeen de l'Aviation de 
Chasse, Chemin Aerodrome, 26200 
Montelimar 

467/13-QC Dassault Mirage IIIEX 
Musee Europeen de l'Aviation de 
Chasse, Chemin Aerodrome, 26200 
Montelimar 

R-2103 Dassault Mirage IIIRS 
Musee Europeen de l'Aviation de 
Chasse, Chemin Aerodrome, 26200 
Montelimar 

J-2304 Dassault Mirage IIIS Musee 
Europeen de l'Aviation de Chasse, 
Chemin Aerodrome, 26200 
Montelimar 
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BA53 Dassault Mirage 5BA Musee 
Europeen de l'Aviation de Chasse, 
Chemin Aerodrome, 26200 
Montelimar 

231 Dassault Mirage IIIB '1996' 
Musée Aéronautique d'Orange 
Rue des Pays-Bas ZAC Du 
Coudoulet Orange 

241 /DK Dassault Mirage IIIB-RV 
Musée Aéronautique d'Orange 
Rue des Pays-Bas ZAC Du 
Coudoulet Orange 

222/13-FF Dassault Mirage IIIC 
Musée Aéronautique d'Orange 
Rue des Pays-Bas ZAC Du 
Coudoulet Orange 

495/3-XL Dassault Mirage IIIE 
Musée Aéronautique d'Orange 
Rue des Pays-Bas ZAC Du 
Coudoulet Orange 

508 Dassault Mirage IIIE Musée 
Aéronautique d'Orange Rue des 
Pays-Bas ZAC Du Coudoulet 
Orange 

526/13-QU Dassault Mirage IIIE 
Musée Aéronautique d'Orange 
Rue des Pays-Bas ZAC Du 
Coudoulet Orange 

363/33-TL Dassault Mirage IIIRD 
Musée Aéronautique d'Orange 
Rue des Pays-Bas ZAC Du 
Coudoulet Orange 

BA43 Dassault Mirage 5BA Musée 
Aéronautique d'Orange Rue des 
Pays-Bas ZAC Du Coudoulet 
Orange 


| Dassault Mirage IIIE C.11-09 is on display in the 


01 Dassault Mirage IIIA Musée 

de l'Air et de l'Espace Aeroport 
Paris - Le Bourget BP 173 Le 

Bourget 93352 

01 Dassault Mirage IIIB Musée 

de l'Air et de l'Espace Aeroport 
Paris - Le Bourget BP 173 Le 

Bourget 93352 

42/EF Dassault Mirage IIIC Musée 
de l'Air et de l'Espace Aeroport 
Paris - Le Bourget BP 173 Le Bourget 
93352 

460/13-QR Dassault Mirage IIIE 
Musée de l'Air et de l'Espace 
Aeroport Paris - Le Bourget BP 173 
Le Bourget 93352 

226/DI Dassault Mirage IIIBE 
Musée de l'Air et de l'Espace 
Aeroport Paris - Le Bourget BP 173 
Le Bourget 93352 

336 Dassault Mirage IIIR Musée de 
l'Air et de l'Espace Aeroport Paris - 
Le Bourget BP 173 Le Bourget 93352 
R-2115 Dassault Mirage IIIRS 
Musée de l'Air et de l'Espace 
Aeroport Paris - Le Bourget BP 173 
Le Bourget 93352 

01 Dassault Mirage IIIV Musée de 
l'Air et de l'Espace Aeroport Paris - 
Le Bourget BP 173 Le Bourget 93352 
Nil Dassault Mirage 5 Musée de 
l'Air et de l'Espace Aeroport Paris - 
Le Bourget BP 173 Le Bourget 93352 
225 Dassault Mirage IIIB Musée de 
l'Aviation 147 Boulevard Abbadie, 
13730 Saint Victoret 


06 Dassault Mirage IIIA 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

50/3.10-LD Dassault Mirage IIIC 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

216 Dassault Mirage IIIB 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

330 Dassault Mirage IIIR 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

323/33-TB Dassault Mirage IIIR 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

354/33-TL Dassault Mirage IIIRD 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

402/13-QL Dassault Mirage IIE 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

438/13-QI Dassault Mirage IIIE 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

001 Dassault Mirage IIlO 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

BA08 Dassault Mirage 5BA 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

BA33 Dassault Mirage 5BA 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

BR24 Dassault Mirage 5BR 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

9/13-SH Dassault Mirage 5F 
Chateau de Savigny les Beaune 
Rue Charles de Gaulle 21420 
Savigny-les-Beaune 

44/3.10-LC Dassault Mirage IIIC 
Musée Aéronautique du Berry 31, 
Rue Jean-Louis Boncoeur 18160 
Touchay 

27/3.10-LE Dassault Mirage IIIC 
Ailes Anciennes Toulouse Chemin 
de Laporte, nr. 5 31000 TOULOUSE 
Saint Martin du Touch 

90 Dassault Mirage IIIC Ailes 
Anciennes Toulouse Chemin de 
Laporte, nr.5 31000 TOULOUSE Saint 
Martin du Touch 
491 /3-XT Dassault Mirage IIIE Ailes 
Anciennes Toulouse Chemin de 
Laporte, nr. 5 31000 TOULOUSE Saint 
Martin du Touch 

573 Dassault Mirage IIIE Musée 
de l'Aviation de Warluis Beauvais 
Route du Bruneval 60430 

Warluis > 
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GERMANY 


499 Dassault Mirage IIIE Sammler 
& Hobbywelt Collection Kiesacker 5 
35418 Buseck 

304/33-TN Dassault Mirage IIIR 
Flugausstellung L.+ P. Junior 
Feltstrasse Hermeskeil II 54411 

13-PL Dassault Mirage 5BA 
Flugausstellung L.+ P Junior 
Feltstrasse Hermeskeil Il 54411 
10/10-RD Dassault Mirage IIIC 
Wehrtechnische Studiensammlung 
Mayener Strasse 85-87 56070 Koblenz 
432/13-QJ Dassault Mirage IIE 
Technik Museum Speyer Am Technik 
Museum D-67346 Speyer 

33 Dassault Mirage IIIRD Technik 
Museum Speyer Am Technik 
Museum D-67346 Speyer 

R-2113 Dassault Mirage IIIRS 
Museum fur Luftfahrt und Technik 
Giessenweg 1 38855 Wernigerode 
587/13-QL Dassault Mirage IIIE 
Luftwaffenmuseum Gatow Berlin 


ISRAEL 


821 IAI Kfir C2 Haifa Airport Museum 
111 Dassault Mirage IIICJ Shahak 
Israeli Air Force Museum Hatzerim 
Air Force Base Beer Sheva 

158 Dassault Mirage IlICJ Shahak 
Israeli Air Force Museum Haïzerim 
Air Force Base Beer Sheva 

159 Dassault Mirage IIICJ Shahak 
Israeli Air Force Museum Hatzerim 
Air Force Base Beer Sheva 
999725 IAI F-21A Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

999764/03 IAI Kfir C1P Israeli Air 
Force Museum Haizerim Air Force 
Base Beer Sheva 

419 IAI Kfir CTP Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

712 IAI Kfir C1P Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

826 IAI Kfir C2 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

853 IAI Kfir C2 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

886 IAI Kfir C2 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

874 IAI Kfir C2 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

895 IAI Kfir C2 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

529 IAI Kfir C7 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

514 IAI Kfir C7 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

451 IAI Kfir RC2 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 
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Dassault Mirage IIIRS R-2112 


n the Estonian 
Aviation Museum at Tartumaa. Constance Redgrave 


Dassault Mirage IIICJ Shahak 111 on display at the Israeli 
Air Force Museum Haizerim Air Force Base Beer Sheva | 
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Left: Dassault Mirage IIIE 587/13- 
QL is on display at the 
Luftwaffenmuseum Gatow 
Berlin.Constance Redgrave 


988 IAI Kfir TC Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

310 IAI Kfir TC2 Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 

501 IAI Nesher A Israeli Air Force 
Museum Haizerim Air Force Base 
Beer Sheva 


NORWAY 


588/MV Dassault Mirage IIIE 
Norwegian Aviation Museum Olav V 
ate 8004 Bodo 


POLAND 

BAO3 Dassault Mirage 5BA 
Muzeum Lotnictwa Polskiego Al. 
Jana Pawla Il 39, 30-969 Krakow 28 
36/10-RB Dassault Mirage IIIC 
Wystawa Sprzetu Lotniczego | 
Wojskowego ul. Pilska Lodz 


PORTUGAL 


Nil Dassault Mirage IIIR Museu do 
Ar Sintra Air Force Base Granja do 
Marques Sintra 


SLOVAKIA 


506/3-JC Dassault Mirage IIE 
Muzeum Letectva Kosice Airport 
Kosice 041 75 

R-2108 Dassault Mirage IIIRS 
Muzeum Letectva Kosice Airport 
Kosice 041 75 


SPAIN 


C.11-09 Dassault Mirage IIIE 
Museo del Aire Cuatro Vientos Air 
Base Madrid 

C.11-13 Dassault Mirage IIE 
Museo del Aire Cuatro Vientos Air 
Base Madrid 

C.11-07 Dassault Mirage IIIE Museo 
de las Artes y las Ciencias, Valencia 


SWITZERLAND 


J-2331 Dassault Mirage IIIS 
Fliegermuseum Altenrhein Flugplatz 
Sankt Gallen - Altenrhein CH-9423 
J-2201 Dassault Mirage IIIC 
Fahrzeugmuseum Bäretswil Im 
Tisenwaldsberg 2 8344 Bäretswil ZH 
J-2335 Dassault Mirage IIIS Flieger 
Flab Museum Air Force Center 
Uberlandstrasse 255 CH-8600 
Dubendorf 

J-2012 Dassault Mirage IIIDS Clin 
d'Aile Musee de l'Aviation Militaire 
de Payerne Base Aerienne 1530 
Payerne 

J-2301 Dassault Mirage IIIS Clin 
d'Aile Musee de l'Aviation Militaire 
de Payerne Base Aerienne 1530 
Payerne 

R-2117 Dassault Mirage IIIRS Clin 
d'Aile Musee de l'Aviation Militaire 
de Payerne Base Aerienne 1530 
Payerne 


UNITED KINGDOM 


538/3-QH Dassault Mirage IIE 
Yorkshire Air Museum, Halifax Way, 
Elvington, York, YO41 4AU 
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Air Force, where it is known as 
the F-103E. Luigino Caliaro 
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T The Italian Royal Air Force (Regia Aeronautica Italiana) 
operated both the Messerschmitt Bf 109F-4 and G-6, as 
seen here during the Second World War. Luigino Caliaro 


Next issue Aviation Classics takes a leap back fo the Second World War and what is arguably 
the greatest piston engined fighter of all time, the Messerschmitt Bf 109, offen referred fo as the 
Me 109. Designed by Willy Messerschmitt and Robert Lusser in response fo an official 
requirement for a new single seat fighter issued in February 1934, the prototype made its first 
flight in May 1935 in the hands of Hans-Dietrich Knoetzsch. Interestingly, neither the Junkers 
nor Daimler-Benz engines were ready in time, so the first flights were made powered by a Rolls 
Royce Kestrel VI.This was fo be the first of 33,984 Messerschmitt Bf 109s produced, making it 
undoubtedly the most produced fighter aircraft of all time, 13,633 more than the next most 
produced fighter, the Supermarine Spitfire, and the fourth most produced aircraft of all time. 
Starting with the Spanish Civil War, the Lufiwaffe was to use the 109 in every theatre if was 
deployed to during the Second World War as a fighter, interceptor, fighter bomber and photo- 
reconnaissance aircraff. If was to be the mount of all of the great German aces of the war, 
including Erich Hartmann, the highest scoring fighter pilot of all time, whose story is fold in 
detail in this issue. Like the Spitfire, the 109 was to be developed into a large number of 
versions as higher performance and armament were demanded by the pressures of war. At the 
end of the conflict the 109 was produced under licence in Czechoslovakia by Avia and in Spain 
by Hispano, each of whom produced their own distinctive models of the fighter. Each of these is 
examined in detail fo fell the complete story of this famous fighter. 
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REA 

PES 

y Ver eE = 
fw a 

À 


EXCLUSIVE 


ADAM TOOBY FULL PAGE ARTWORK) 
NEVER BEFORE PUBLISHED) 
à ARCHIVE PHOTOGRAPHS 
ING B-17 ` E 
FLYING FORTRESS Z = l 
ISSUE 8 ISSUE 9 ISSUE 10 
Boeing B-17 F-86 SABRE MOSQUITO 


ISSUE 11 ISSUE 12 ISSUE 13 
HARRIER F4U CORSAIR GRUMMAN F-14 TOMCAT 


ISSUE 14 i ISSUE 15 ISSUE 16 
LOCKHEED P-38 LIGHTNING THE HAWKER HURRICANE SAAB 


I wish to order the following back issues:. ainai 
Tithe ainn ONAE sesssonenonsasnvseiasorisizscaisizesesntersntninaboisiesbeistonsaiiaeudnisiensbocunonaistesntéceonsuaieoenniseessts at UK & ROI £5.50, Europe £6.45, ROW £7. 95. “all including p&p 


Q I WISH TO PAY BY CHEQUE 


Surname....... 

Address......... I enclose my cheque for £.....................(payable to Mortons Media Group Ltd) 
sm POSTCOdE vaessssssseessersnsssseeneeetise T | WISH TO PAY BY DEBIT/CREDIT CARD 

MAIRE ete attest cr eens atch ei EE occ 0% oft oe a a | 

Teléphôhe an a a AAAA, Card number: 


Valid from: ......... 


a ENITO iiinn 


Are you a subscriber? 1 YES NO 


Mortons Media Group may wish to send you details of other special offers and promotions in the future that we 
think may be of interest to you. We will NOT pass your details on to any other third party. If, however, you do Card holder:...... 


NOT wish to be contacted, please tick here [1 Signa füiei apasae 


Security cod Issue number (maestro ONLY): 


A° 


Cla 
BACK ISSUES 


——— | 
Cut down on your 


excess baggage... 


n : www.aviatio 
S | Aviation Classics - Chance nce Vought F FAU. Corsair 2 5 www.aviationcia: 


= \ Aviat + = = I 
an acon Ciossios RE D. EE EXS 
Deer www.aviationcic 


Aviation Classics - Avro Lancaster 


y HO Aei : 


Aviation Classics is now available to read on your favourite 
device, including the iPad, iPhone, iPod touch, Samsung 
Galaxy Tab and Kindle Fire*. Buy the latest issue anywhere 
in the world on the day it is published, or catch up on back 
issues at a fraction of the cost of the paper edition. 

Simply search for ‘Aviation Classics’ in the Apple App store or Android Market. The Aviation Classics 


app is priced at £2.49 (US$3.99) which includes one free issue, further issues are priced at £3.99 
(US$5.99). A one year (four issue) subscription is available for £10.49 (US$14.99). 
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